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Thymectomy and Prognostic Factors by
Patients with Myasthenia Gravis
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Background: Thymectomy is indicated in patients with

7

1

seropositive myasthenia gravis (SPMG) in patients under the
age of 50 and in patient with myasthenia gravis (MG) associated with thymoma.
Methods: 360 patients with MG who underwent extended
thymectomy from 1990 to 2012 were separated into 4 groups:
group with complete stable remission, pharmacological
remission group, group of patients with significant and lastly
mild improvement of symptoms.
Results: In our study, we observed 360 patients with MG
and thymectomy. 146 patients (40.56%) attained complete
stable remission (CSR) and 94 patients (26.11%) reached
pharmacological remission (PR). The significant improvement
of MG symptomatology was achieved in 98 patients (27.22%).
The remaining 22 patients (6.11%) reached only mild
improvement. They benefited from the thymectomy the most.
Group of patients with CSR had seropositive form of MG
(60.97%). In this group, thymic hyperplasia was identified in
69.21%. It seems that the most favorable prognostic factors
for CSR are: a. patients below the age of 30 years (p = 0.000)
b. duration of symptoms based on patient history less than
9 months and c. total duration/presence of the disease before
surgery less than 17 months.
Conclusions: The combination of immunotherapy and
extended thymectomy is a preferred treatment of MG with
expected satisfactory long-term remission rate. Because of
early diagnosis and subsequent undelayed thymectomy,
patients can achieve favorable outcomes and even stable
remissions significantly more often.
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Epigenetic Modification of HEPG2 Improves
Their Drug Metabolic Profile: A New Screening
Tool to Measure Rapidly Drug Metabolism

M. Ruoß1, A.K. Nüssler1, G. Damm2, W. Thasler3,
S. Nadalin4, S.O. Sajadian1
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Background: Human hepatocytes (PHH) are widely used
in drug metabolism due to the major role of the liver in drug
metabolism. However, these PHHs have limitations of scarce
availability and bench-to-bench variability as well as rapid
de-differentiation. Because of these limitations HCCs were
used as replacement even though its drug-metabolizing
activity is low. Although many strategies have been developed
to improve HEPG2’s drug metabolizing enzyme activity,
most of them failed to improve their function. It is known
that epigenetic regulators influence some CYP450 gene
expression and function, Therefore we aimed at improving
the metabolic activity of the HEPG2 cell line by epigenetic
substances.
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Methods: HEPG2 cells were stimulated for 48 hrs with the
epigenetic regulators 5-AZA and Vitamin C. Then, Phase I/II
enzyme activity was measured and the mRNA expression and
protein levels were investigated by PCR and WB.
Results: As a result of epigenetic modification we observed
an increased expression and activity of some Phase I/II genes
and enzymes, respectively. 5-AZA treated cells showed a 20%
increase in CYP3A4 mRNA expression levels and a 10% higher
CYP3A4 enzyme activity. Additionally the CYP1A1 and CYP2C9
activity is increased (10 respectively 50%) compared to
untreated HEPG2 cells. In addition, we found that 5-AZA plus
Vitamin C upregulated UGT mRNA expression up to 40% and
also the enzyme activity of UGT and GST.
Conclusion: The treatment of HEPG2 cells with the
epigenetic modifying drugs 5 AZA and Vitamin C have a positive
effect on the expression of some enzymes which are associated
with drug metabolism. Cells with these modifications represent
a new opportunity for an in vitro toxicity model.
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Genomic Characterization of Esophagus
Carcinoma Cell Lines Derived from Patients’
Endoscopic Biopsies
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H.A. Schlößer1, E. Bollschweiler1, T. Zander3, S.P. Mönig1,
R. Büttner2, A.H. Hölscher1, A. Quaas2, H. Alakus1
1

Uniklinik Köln, Klinik und Poliklinik für Allgemein-,
Viszeral- und Tumorchirurgie, Köln, Deutschland;
2
Uniklinik Köln, Institut für Pathologie, Köln, Deutschland;
3
Uniklinik Köln, Klinik I für Innere Medizin, Zentrum für
integrierte Onkologie Köln Bonn, Köln, Deutschland

Background and Purpose: Esophageal cancer is a gastrointestinal neoplasia with a high mortality. This is partially due
to the fact that there are no personalized therapy concepts
until today. The individual genetic tumor characteristics often
remain unclear. Therefore, the aim of this study was to
establish and characterize genetically cell lines from individual patients’ biopsies as in-vitro model for further investigations.
Methods: Since January 2015, a total of 16 endoscopic
biopsies taken from esophageal adenocarcinoma and
squamous cell carcinomas were transferred into cell culture.
Further, DNA was extracted from patients’ normal esophageal
tissue, endoscopic tumor samples and resulting cell line and
analyzed via whole-exome sequencing (WES).
Results: 10 of 16 patient samples were successfully transferred into cell lines. Performing WES revealed comparable
mutations in both, corresponding cell line and tumor tissue in
comparison to normal tissue. There were 92–135 (median:
102) mutations in 58–79 genes (median: 67) detectable.
Conclusions: Individual tumor mutations were identified
within the established cell lines. These mutations were genet-

ically comparable to those deviations detectable in tumor
tissue of the corresponding patients. Therefore, this cell
culture model seems to reflect appropriately the intracellular
processes occurring within this neoplasm and forms a useful
model for further in-vitro analyses towards individualized
therapy concepts.
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The Correlation of MRI with Histopathological
Results of Middle and Low Rectal Cancer
L. Danihel1, M. Rajčok1, V. Bak1, M. Oravský1, M. Ševčík1,
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Background: Today, magnetic resonance imaging is
considered the most accurate imaging technique. Based on
preliminary data from multiple trials, a shift of the results
interpretation from magnetic resonance imaging is assumed,
in terms of the assessment of rectal tumour staging, as well as
the patient’s treatment management.
Material and Methods: Prospective analysis of a group of
48 patients without neoadjuvant treatment that were hospitalized from August 2012 to August 2015 at the University
Hospital Milosrdní bratia with the diagnosis of middle and low
rectal cancer confirmed using magnetic resonance imaging
compared to the definitive histopathological finding related to
T and N classification.
Results: Results of our study suggest that there are differences in the interpretation of results obtained from MR
imaging and histopathological investigation mainly in
borderline tumours located in the middle and low part of the
rectum in the T2 and T3 stage.
Conclusion: The purpose of our analysis was to point out
inaccuracy in tumour staging, originating in used imaging
techniques compared to the definitive histopathological
findings. Based on preliminary data from foreign trials, a shift
in the rectal cancer staging has to be adapted, delivering a
possible impact on the overall patients’ management, whose
principal task will be a reduction of the number of patients
indicated for neoadjuvant therapy.
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In Silico Model for the Examination of
Competing Blood Flow in Extracorporeal
Life Support Systems (ECLS)
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Background and Purpose: Cardiovascular disease is still
the most frequent cause of death in Germany. When medication and resuscitation as a primary response to cardiovascular failure do not work, machinery is needed to restore the
patient’s circulation. However, when the heart restarts, it
invariably pumps non-synchronously with the machinery
maintaining artificial circulation, potentially impeding patient
recovery.
Methods: A virtual 3D model, based on CT data from the
silicon-based life-sized model of the human aorta which incorporated the influence of real anatomy was developed. Intravascular pressure inside the aorta model was 90 mm Hg. A
standard cannula was placed in the left femoral artery. The
fraction flow from cardiac output and femoral cannula were
systematically varied to effect a net total flow into the aorta of
5 l/min. The boundary conditions at the exit area were
selected to represent a downstream vessel system.
Results: Steady state simulations showed the effects and
different ranges of contraflows in ECLS. A clearly defined
shock front, instead of a mixing zone, was clear to see. Flow
behaviour in cannulized arteries requires closer inspection.
Conclusions: Developed as part of an EMPAC project, this
in silicio model of the human cardiovascular system will
enable deeper understanding of the effects of competing
blood flow, in various scenarios, during ECLS, and thus
contribute to increasing effectiveness of treatment for seriously ill cardiovascular patients.
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Local Antibiotics Fixation by Fibrin Spray in
Bone Defects with Soft Tissue Involvement
M. Janko, C. Nau, I. Marzi, J. Frank
Uniklinikum Frankfurt, Frankfurt, Deutschland
Background: Radical surgical debridement is the ‘Gold
Standard’ in treatment of acute and chronic bone infection with
concomitant soft tissue involvement. There is evidence that
locally applied antibiotics resulted in a reduction of surgical
intervention. Hence, strategies are under evaluation to improve
the dwelling time of the antibiotics in situ by fixation using the
fibrin glue spray technique. To gain a better understanding of
the effect of antibiotics fixed in situ, patients with wound and
bone infections were analysed retrospectively.
Methods: Retrospective case analysis, 21 patients with
infected wounds of the lower extremities or the pelvis with/
without osseous participation being treated with local antibiotics using the fibrin glue spray technique were included.
Wound healing and postoperative wound infections were
analysed descriptively. The study was approved by the local
ethics committee.
Results: Ten wound infections could be cured (8 out of 9 of
the extremities; 2 out of 3 complex pelvis/hip wounds). The
healing was improved in extremities, whereas complex
wounds of the trunk or proximal to the trunk demonstrated
impaired wound healing and ongoing infections.
Conclusion: The easily applicable fibrin glue spray technique seems to be more promising in cases of smooth wounds
that allow an even distribution of the antibiotics, whereas
contorted wound cavities (e.g. hip replacement) probably
cannot be coated sufficiently with antibiotics.
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Chronic Pancreatitis and Synchronous
Pancreatic Carcinoma: A Retrospective,
Unicentric Analysis
E. Birgin, P. Hablawetz, P. Teoule, S. Post, T. Wilhelm,
F. Rückert
Universitätsmedizin Mannheim, Universität Heidelberg,
Chirurgische Klinik, Mannheim, Deutschland
Background and Objectives: Chronic pancreatitis (CP) is
a known risk factor for developing pancreatic cancer (PDAC).
However, the effect of desmoplastic reaction in CP on PDAC is
unclear. In literature, negative and positive effects on tumor
progression are discussed. We tried to assess the impact of CP
on patients with synchronous pancreatic cancer regarding
short- and long-term results.
Methods: All patients who underwent pancreatic surgery
at our department from January 2005 to January 2014 were
retrospectively evaluated. First we identified individuals who
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met our definition of chronic pancreatitis (CP). We then determined those patients that had synchronous PDAC. Additional
to long-term survival we determined outcome after pancreatectomy. Statistical analysis was done by Chi-square, KruskalWallis/Mann-Whitney-U and Breslow survival analysis.
P-values lower 0.05 were defined as statistically significant.
Results: 159 patients were identified that met our definition of CP. A substantial proportion of 49 patients with CP
had synchronous PDAC. On the other hand, 145 patients with
PDAC without a history of CP were identified. Interestingly,
there were no significant differences in the survival rate of our
cohorts. The perioperative outcomes were also similar in the
different groups.
Conclusion: Our data does not proof that CP has a protective
effect on long-term survival of patients with synchronous
PDAC. Our data further suggest that pancreatic resection can
be done safely in high-volume centres.
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Stability Test of a Novel Multiplex-Protein
Array for Serum Diagnostics of Pancreatic
Cancer: Impact of Temperature and Time of
Storage
G. Facchinetti
Universitätsklinikum Schleswig-Holstein, Campus Lübeck,
Sektion für Translationale Chirurgische Onkologie und
Biomaterialbanken, Lübeck, Deutschland
Introduction: Pre-analytical conditions like sample
storage can impact the serum proteome and therefore
influence biomarker discovery. We used a novel multiplex
protein biochip for pancreatic cancer screening to investigate
effects of different storage temperatures in relation also to the
time of storage.
Methods: This biochip, composed of C3adesArg, CD26,
M-CSF and S100A11 was applied to a pool of serum samples
(n = 6) collected from healthy donors. All aliquots were either
stored at room temperature, –80°C or liquid nitrogen (gradient
freezing and shock freezing). Serum samples were analyzed
directly and without storage (0 h) and after 3 days and
2 weeks.
Results: By comparing serum samples without storage at
–80°C or liquid nitrogen, all markers of the biochip presented
almost stable results at all storing conditions. Only storage at
room temperature resulted in serum level changes of
C3adesArg, CD26 and M-CSF. For C3adesArg, a trend for a
decreased expression level after storage was detected.
Conclusions: Our pilot study indicates that different
storing conditions might not affect the performance of our
multiplex biochip, except for room temperature. Three out of
four marker showed no changes in expression after storage
compared to fresh serum. Studies with longer time period are
warranted.
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Dynamic Echocardiography-Guided Tricuspid
Valve Annuloplasty Using an Adjustable
Polytetrafluorethylene (PTFE) Band
A. Fiebig, H. Baraki, I. Kutschka
University Hospital Magdeburg, Cardiothoracic Surgery,
Magdeburg, Deutschland

Objectives: Tricuspid reconstruction is most often
performed with prosthetic annuloplasty rings. However, sufficient sizing of the ring still is challenging. We aimed at establishing a technique that allows a transesophageal echocardiography (TEE)-guided adjustment of the annular size under
beating heart conditions.
Case Report: A 65-year-old woman with symptomatic
heart failure due to mitral and tricuspid regurgitation
underwent mitral and tricuspid annuloplasty. For tricuspid
surgery we used 9 single annuloplasty stitches to fix a PTFE
band to the annulus in a typical fashion similar to a ring annuloplasty. A double lined suture was drawn through the PTFE
band to provide secondary adjustment of the band after
fixation. The ends of the polypropylene suture were then
diverted out of the tricuspid annulus and the atrial wall close
to the atrial roof. Final downsizing of the tricuspid annulus
was then performed by gradually tying down the suture under
TEE guidance after weaning from extracorporeal circulation.
This resulted in a complete remission of tricuspid regurgitation (grade 0) without tricuspid stenosis.
Conclusion: TEE guided adjustment of tricuspid valve
annuloplasty under full volume load and beating heart conditions is feasible and offers the opportunity to further optimize
valve competence.
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Surgical Chest-Wall Stabilisation in
Polytrauma Patients: Results of a
Trauma Center

159

P. Freitag1, L. Eden2, R. Meffert2, T. Walles1

EUS-Guided Translumenal Pancreatic Drainage
(‘EUPD‘) as Alternative Therapeutic Option in
Symptomatic Retention of the Pancreatic Duct
and Unsuccessful ERP

1

A. Reichel1, F. Fueldner1, F. Meyer2, U. Will1

Würzburg University Hospital, Department
Cardiothoracic Surgery, Würzburg, Deutschland;
2
Würzburg University Hospital, Department Trauma,
Hand, Reconstructive and Plastic Surgery, Würzburg,
Deutschland
Background: More than 50% of polytrauma patients have
a relevant chest trauma with fractures oft he thoracic cage
including the ribs. Latterly, surgical reconstruction of serial
rib fractures (RSF) of 3 and more neighboring ribs are
suggested. The clinical benefit of this surgical approach is,
however, not well defined.
Methods: Retrospective and mono-centric cohort analysis
of all patients that were admitted to the University’s trauma
center between 2012 and 2015 and underwent surgical reconstuction oft he chest (G1). Patient epidemiology, injury pattern
and injury severity and clinical course were analyzed. To
evaluate the effectivity oft he surgical tratment, patients were
compared to a historic cohort oft he same trauma center from
2011–2013 (G2).
Results: G1 and G2 included 34 and 243 patients, respectively. G1 consisted of 76% male patients, age 59.5 (29–84)
years. In average, 8 (4–18) ribs were broken in operated
patients. Time period between trauma and surgery was 3.3
(0–13) days. Mean postoperative ICU duration was 10.5
(2–33) days and mean respirator time was 7.2 (0–21) days.
Patient mortality was 3%. Four patients (12%) suffered from
ventilator-associated pneumonia. Compared to G2 controls,
mortality is 13.2% and pneumonia rate is increased.
Conclusions: Complex skeletal chest wall injuries can be
operated with good results in polytrauma patients. Early chest
wall stabilization within the first days after trauma is believed
to translate into dcreased pneumonia rates.

1

Municipal Hospital (SRH Wald-Klinikum Gera),
Department of Internal Medicine III (Gastroenterology,
Hepatology & General Internal Medicine), Gera,
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General, Abdominal & Vascular Surgery, Magdeburg,
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Background: ERP has been established as gold standard in
the treatment of symptomatic retention/dilatation of the
pancreatic duct in benign lesions and diseases. In cases, in
which papilla of Vater (papilla) cannot be reached or catheterized, EUPD can be considered an alternative therapeutic
option.
Material and Methods: From 2002 to 2015, 11,141 EUS
investigations (out of them, 2,610 with interventions [23%])
and 8,925 ERCPs were performed. In total, 115 patients
(overall, 133 interventions) with symptomatic retention/dilatation of the pancreatic duct underwent EUPD after previous
unsuccessful ERP. Retention/dilatation of the pancreatic duct
was caused by: i) chronic pancreatitis in 37% (n = 43), ii) postoperative anastomotic stenosis in 32% (n = 37), iii) ‘Pancreas
divisum’ in 14% (n = 16) and iv) ‘Disconnected-pancreatic-tail
syndrome’ (DPTS) in 11% (n = 12; n = 6/12 [50%] with
persisting fistula – 1 patient with a monstrous pseudocyst).
Results: In all patients (100%, n = 115), pancreaticography
was successful, out of them in 13 subjects there was no need
for a drainage (sufficient drainage effect of applied contrast
medium). In 1 case, histoacryl was injected into the pancreatic
tail because of persisting pancreatic fistula. Technical success
rate of all interventions with intention to drain the pancreatic
duct was 60.5% (n = 72/119) whereas clinical success rate
(defined as improvement/abrogation of complaints) was
78.2% (n = 93/119). While in 3 individuals, there was a
distinct improvement of complaints by guide wire manipulation only, in 1 patient only balloon dilatation was sufficient
and in further 16 cases, optimizing access site and route (by
ring knife, retriever etc.) resulted in substantial improvement
of their clinical condition. In 73/119 patients, mid-term
placement of a drainage was required: i) 31 subjects
underwent transpapillary placement of the drainage using
rendezvous technique (metal stent, n = 4; plastic prostheses,
n = 27), ii) in 42 individuals, transgastric route for introduction of the drainage was used (metal stent, n = 14; plastic
prostheses, n = 19; ring drainage, n = 9).
Conclusion: EUPD is a valuable therapeutic alternative in
experienced hands for a highly selected group of patients.
However, EUPD should only be performed in centers with
great expertise with interventional EUS.
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Using Coded Presenting Complaints in the
Symptom-Based Analysis of Emergency
Department Data
F. Greiner1, D. Brammen1, M. Kulla2, F. Walcher1,
B. Erdmann3

9

Usability of the Dataset ‘Notaufnahme’ in a
Patient Data Management System Regarding
the Establishment of a CDA/XML Interface

1
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Deutschland; 2Bundeswehrkrankenhaus Ulm, Klinik für
Anästhesiologie und Intensivmedizin, Ulm, Deutschland;
3
Klinikum Wolfsburg, Zentrale Notfallaufnahme,
Wolfsburg, Deutschland

B. Lucas1, P. Schladitz1, G. Pliske1, M. Kulla2, D. Brammen3,
F. Walcher1
1Universitätsklinik Magdeburg, Klinik für Unfallchirurgie,
Magdeburg, Deutschland; 2Bundeswehrkrankenhaus
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Ulm, Deutschland; 3Universitätsklinik Magdeburg,
Universitätsklinik für Anästhesiologie und
Intensivmedizin, Magdeburg, Deutschland

Background: To establish a standardized, electronical
documentation in the emergency department (ED) the section
ED of the german interdisciplinary association of intensive
and emergency care (DIVI) evaluated a dataset for the ED.
Basing on this dataset the AKTIN project (enhancing the
health services research in the acute care in germany by establishing a national ED data registry) had established a national
ED data registry to improve the health services research. Due
to the fact, that numerous electronical documentation systems
a unified interface using a xml based clinical document (cda)
grounding on the dataset mentioned above was designed.
Methods: The dataset was implemented in the patient
data management system (PDMS) ‘ICUdata’ (IMESO). We integrated the 676 data items into the existing configuration. The
data export was established by an interface sending the
resulting cda file to the local data warehouse of the AKTIN
project.
Results: Matching the new data items into the existing
electronic patient record (EPR) we proofed the integrity of the
resulting EPR using routine interdisciplinary emergency
cases in the ED. The export of the EPR was developed using
scripting language PHP. A MySQL database was used to store
cda templates. The resulting cda files were sent directly to the
local data warehouse using cURL.
Conclusions: Here we developed the foundation for a
uniform documentation and multi-center comparability. The
exported files are useable for several purposes e.g. the direct
import in registries like the TraumaRegister DGU or as electronical epicrisis in respect to the e-health law.

Background: The point of entry of a patient in acute care
is a symptom or a symptom complex. To analyse emergency
department data, it therefore makes sense to standardize and
collect presenting complaints (PC). Since no German classification system was available we adopted a presenting
complaint list (PCL) developed in Canada [1, 2]. Here we
report first results after implementing the PCL in one emergency department.
Methods: The PCL was integrated into the electronic
medical record system of an emergency department (36,000
patients p.a.). During administrative admission, a PC code was
assigned. The receptionists received no special training
regarding ambiguous cases. After three months we performed
an exploratory analysis consisting of descriptive statistics and
association with triage category and patient hospitalization.
Results: 8,755 patients were included in the analysis. After
excluding cases coded as ‘unknown’ the five most common
PCs were: upper extremity pain (11.5%), lower extremity pain
(11.5%), abdominal pain (7.6%), upper extremity injury (6.3%)
and chest pain with cardiac features (5.6%). Extremity pain
and injuries were in 89.1% triaged as standard or non-urgent.
In contrast, cardiologic and neurologic complaints tended to
be triaged as urgent or very urgent (>65%) and hospitalized
in critical care units (>40%). Abdominal pain was triaged as
(very) urgent in 28.3% and led in 2.6% to ICU-hospitalization.
The rate of cases coded as ‘unknown’ decreased from the
initial 22.0% to 13.8% in the third month.
Discussion: The German PCL enables symptom-based
analysis of the health care provided in emergency departments. Containing 171 PCs, this classification can be implemented without providing extensive staff training. However,
basic instructions should be offered to reduce the rate of cases
coded as unknown.
Acknowledgements: AKTIN (www.aktin.org), funded by
Federal Ministry of Education and Research: 01KX1319A.
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Therapy Limitation in Neurotrauma Ruled Out
by FDG – PET/CT
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Background: Therapy in neurotrauma must sometimes be
restricted, when the initial polytrauma CT scan reveals a
malignant disease. FDG-PET/CT might help to come to a
decision.
Methods: This is a case report on 61 year old patient,
operated for an acute subdural hematoma. Polytrauma CT
scan was suspected for renal cancer.
Results: After emergency surgery, the patient remained in
coma, the initial anisocoria declined. CCT-follow-up revealed
intracerebral lesions and remanents of the extracerebral
hemorraghe.
As polytrauma CT scan awoke the strong suspicion of a
metastatic illness, unknown so far to the patient and his
family, further craniotomy was critically discussed. After
consultations with nuclear medicine and oncology, a whole –
body PET/CT with 226 MBq 18F-FDG with 8 bed positions
was performed (as low-dose CT without contrast medium).
The investigation of the ventilated patients took, due to
isolation times and technical retrofits, 4 hours. It confirmed a
renal cell carcinoma with pulmonary and various nodal metastasis. Cerebral metastasis was not excluded for the perifocal
hypermetabolism of the contusion possibly masked a tumor.
Therapy was limited, the patient died due to increased intracranial hypertension.
Conclusions: The average sensitivity of the PET/CT in case
of a renal cell carcinoma is 86.2% (compared to 75.7% in CT),
which average 85.9% specificity (46.8% for the CT). In
addition, the frequency of detection of metastases is significantly higher. These data justify the use of PET/CT. Disadvantages of the method are the long absence of the patient from
the ICU and the high personnel expenses. The problem of
informed consent has to be discussed individually.
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Hospital-Volume Has an Important Impact
onto the Outcome in Surgery of Gastric
Cancer, in Particular, of AUG Tumor Lesions –
Results Obtained in a Prospective Multicenter
Observational Study
H. Ptok1,2, I. Gastinger2, F. Meyer1,2, A. Ilsemann2,
H. Lippert2, C. Bruns1
1

University Hospital, Department of General, Abdominal
and Vascular Surgery, Magdeburg, Deutschland;
2
Otto-von-Guericke University at Magdeburg, Institute
for Quality Assurance in operative Medicine, Magdeburg,
Deutschland
Background: The impact of hospital and surgeon volume
onto the treatment outcome based on data obtained from
cohort and register studies has been controversely discussed
in the international literature.
Material and Methods: By means of the prospective multicenter German Gastric Cancer Study 2 (‘QCGC 2’), in total
2,897 patients with the histological diagnosis of gastric cancer
from 140 surgical departments were registered and analyzed.
The departments were subdivided according to the number of
cases into four volume groups. I) <5; II) 5–10; III) 11–20; IV)
>20 patients with surgical intervention per year.
Results: Overall, 1,163 patients (65.6%) underwent
surgical intervention in departments of volume groups III and
IV. Out of all patients, 521 patients (18%) were scheduled for
neoadjuvant treatment but with no significant differences
among the various volume groups. In the departments of
volume groups I and II, subtotal gastric resection was
performed significantly more often. Transthoracically
extended surgical interventions in case of rather proximal
tumor site were significantly more frequent in departments of
volume group IV (p < 0.001). The portion of intraoperative
fresh frozen section correlated with the case volume; group I:
23.2% vs. group IV: 61.2%. Overall hospital lethality was
6.1%; however, it was higher within volume group I with 7.8%
(trend only). For the median survival time and the 5-yearsurvival rate, there were no significant differences between
the various volume groups independently of tumor stages.
Only at proximal tumor site (‘AEG’), there was a trend of a
longer median survival in volume group IV. Using Cox
regression analysis, hospital volume did not have an independent impact onto long-term survival.
Conclusion: Hospital-volume effects can only be detected
in the treatment of proximal gastric cancer (AEG). To improve
oncological long-term outcome, centralization of proximal
gastric cancer appears recommendable.
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From Paper Based Documentation to an
Electronic Health Record in the Emergency
Department in Trauma Surgery Questioning
the Health Services Research
B. Lucas1, P. Schladitz1, G. Pliske1, D. Brammen1,2,
F. Walcher1
1
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Background: Well documentation in the emergency
department (ED) is very important. Paper based documentation implicates several disadvantages like legibility or availability. In concern, we decided to establish an electronic health
record (EHR) based on the standardized documentation sheet
prepared by the German interdisciplinary association of
intensive and emergency care starting in trauma surgery in
may 2016. Here, we collected a patient sample from paper
based documentation to establish a direct comparison and
benchmarking regarding the EHR.
Methods: Collecting the paper based documentation
immediately before starting the electronic documentation
from 08/2015 until 04/2016 we evaluated the patient sample
including presenting problems, resulting diagnosis and diagnosis related treatment time. The user experiences and expectations regarding the electronic health record were assessed
by a survey.
Results: The sample includes 1428 patients. The mainly
presenting problems were injuries or pain of the knee (166),
head (164), back (146), ankle (139) and foot (119). The prevalence for bone lesions vary between 4% and 24%. To analyze
expectations regarding the EHR we performed a survey. The
mainly concerns detected were time exposure in relation to
induction of the EHR and daily workflow.
Conclusion: Here we analyzed a patient sample concerning
the trauma surgery. Most of the patient consulted the doctor
because of knee, head, back or foot/ankle problems. Less than
25% showed bone lesion. This patient sample serves later for
comparison to the EHR especially regarding the treatment
time because most physicians considered the treatment time
will be extended when EHR is used.

145

Patients with Gastric Cancer Should Be Treated
in High-Volume Centers
H.F. Fuchs1,2, C.R. Harnsberger1, R.C. Broderick1,
G.R. Jacobsen1, B.J. Sandler1, J. Leers2, W. Schröder2,
D.C. Chang1,3, K.J. Kelly1, S. Horgan1
1
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3
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Vereinigte Staaten von Amerika
Introduction: Hospital case volume has proved to affect
outcomes of multiple procedures. The aim of this study was to
determine if mortality rate varied by patient subset and
hospital case volume following gastrectomy.
Methods: The Nationwide Inpatient Sample was used to
analyze adults with gastric cancer who underwent a potentially curative gastrectomy. Multivariate regression analyses
evaluated in-hospital mortality in low-volume (LV), intermediate-volume (IV), and high-volume (HV) hospitals (≤5, 6–20,
and >20 gastric resections per year). Analyses were repeated
in patient subsets to determine if hospital volume affected
mortality differently depending on the subset.
Results: From 1998–2011, 24,538 patients were included.
The perioperative mortality rate was 5.5%. Multivariate
analysis revealed that surgery in HV hospitals was protective.
Risk factors included male gender, age ≥65 years, Caucasians,
and Charlson Comorbidity Index ≥3. The risk of mortality for
those undergoing surgery in LV hospitals was significantly
elevated in certain subsets compared to HV hospitals. The
effect was similar in IV hospitals, although less pronounced.
There were no significant differences in mortality between
subgroups.
Conclusion: These data support the current recommendation that those with gastric cancer should receive treatment
at HV centers, which is even more important for high-risk
patients.
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Development of Early Postoperative and
Long-Term Oncosurgical Outcomes in Surgery
of AEG Tumor Lesions – Results of Two
Prospective Multicenter Studies
R. Steinert1,2, I. Gastinger1, L. Meyer1,3, K. Ridwelski1,4,
O. Jannasch1,5, S. Wolff1,6, F. Meyer1,6, H. Ptok1,6, R. Otto1,
H. Lippert1
1
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Hospital (Helios Vogtland-Klinikum), Department of
General, Abdominal and Thopracic Surgery, Plauen,
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(Klinikum Magdeburg gGmbH), Department of General
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6
University Hospital, Department of General, Abdominal
and Vascular Surgery, Magdeburg, Deutschland
Background: Adenocarcinoma of the esophagogastric
junction (‘AEG’) need to be considered a separate tumor (Tu)
entity. Research data on clinical care (obtained from systematic
prospective multicenter observational studies [design]) can

be compared with regard to perioperative surgical results and
oncosurgical long-term survival over two time periods (East
German Gastric Cancer Study [‘EGGCS’] – in 2002 with
predominating surgical therapeutic approach vs. German
Gastric Cancer Study 2 [‘QCGC 2’] after clinical inauguration of
neoadjuvant treatment).
Material and Methods: Two prospective multicenter
observational studies were subsequently evaluated: i) in
2002, 1,139 patients from 80 hospitals were documented, out
of them 198 patients with AEG tumor lesions from 46 surgical
departments (57.5%); ii) from 2007–2009, 2,879 patients
with gastric cancer from 141 hospitals were registered, out of
them 544 cases with AEG tumor lesions from 108 (76.6%)
surgical departments. Rate of neoadjuvant treatment from
2007–2009 was 34.4% (n = 187).
Results: Comparing the time periods ‘2002’ vs. ‘2007–
2009’, there were a (n): 1) increase of operation
(86.9→96.2%), resection (84.3→90.5%) and R0 resection
rate (76.6→82.5%); 2) greater portion of frozen sections
(49.7→60.8%); 3) increase of D2 lymphadenectomy rate
(67.6→78.4%; median, 21 LK – in both studies) despite a
heterogeneous spectrum of surgical interventions; 4)
decrease of postoperative morbidity (48.3→44.8%) and
hospital lethality (8.6→6.6%) whereas the rate of anastomotic insufficieny slightly increased (9.1→10.5%). 5) greater
than 50% rate of UICCIII/IV detectable in both time periods
(54/53.1%); 6) increase of stage-independent 5-year survival
rate (22.5→33.1%).
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Conclusion: The existing conditions and therapeutic
results of regionwide clinical care in AEG tumor lesions characterized by decentralization and the impact of neoadjuvant
or palliative treatment can not be satisfying despite an
increase of the resection rate. There have been a moderate
improvement of morbidity, lethality and 5-year survival rate
as well as a slight increase of anastomotic insufficiency rate.
Modern diagnostic and surgical strategies should be gradually
implemented.

Implants

5

Endo-Exo-Prostheses – About Osseointegrated,
Percutaneous Implants for Rehabilitation
Following Limb Amputation
H.-H. Aschoff
Sana Kliniken Lübeck, Plastische, Hand- und
Rekonstruktive Chirurgie, Lübeck, Deutschland
Introduction: Osseointegrated, percutaneous implants –
here the so-called Endo-Exo-Prostheses (EEP) – are in use for
rehab of above- and below knee amputees since 1999. Meanwhile an implant life of more than 15 years is reached. Against
the dominant doctrine it has been proved that the obligatory
colonization of the skin perforating area (stoma) of the
implant with bacteria doesn’t necessarily lead to an ascending
intramedullary infection. This fact can be referred to the interconnective ingrowth of the cortical bone into the three dimensional structure of the surface of the implant with only minimal
movements between metal and bone. Hereby the occurrence
of an infection facilitated by a connective tissue interface
between bone and metal can be prevented.
Material and Methods: Between August 1999 and
December 2015 98 Endo-Exo-Femurprostheses in 92 patients
were implanted. During the first step surgery the implantation of the intramedullary modul and the adjacent wound
closure was performed. After secure osseointegration of the
endomodul 6 weeks later the skin perforating devices to
which the exoprostheses will be attached were connected
during the second step surgery.
Results: The retrospective analysis is showing that in 98
implantations all in all 299 surgeries had taken place. 196
operations account for two step endo-exo-procedure. The
remaining 103 operations had to be performed due to soft
tissue problems at the stoma as due to 7 fractures, 5 explantations with 2 reimplantations of the prosthesis plus some
minor corrections of the mechanical devices of the implant
system. Early problems due to irritation or infections at the

stoma could be solved effectively by design iterations of the
skin perforating devices. Since the establishment of the actual
design and adaption of the surgical technique to the requirements how to treat the soft tissue from Jan. 2010 until Dec.
2015 only 9 of such unwanted surgeries at the stoma had to
be undertaken.
Conclusion: With regard at the presented data the bone
guided, percutaneous prosthesis for rehabilitation following
limb amputation can benn considered as sufficient secure.
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Biomechanical Investigation of Differences in
Adjacent Segment Stress after Mono-, Bi- and
Multisegmental Instrumentation of Thoracic
Spine in a Sheep Spine Model
C. Schmidt
AMEOS Klinikum Aschersleben, Klinik für Unfallchirurgie,
Aschersleben, Deutschland
Introduction: Fractures of thoracic spine show differences
compared to thoracolumbar spine fractures: Consistantly
injuries of higher severity (AO type B and C) are present.
Because of biomechanical stress resulting from thoracic
kyphosis multisegmental instrumentations are common. In a
biomechanical study in a sheep model we observed changes of
adjacent segment load depending on length of instrumentation of thoracic spine 1, 2, 3 and 4 segments).
Methods: From adult sheeps (n = 15) spine sections
including 6 vertebral bodies were embedded in polyester
resin in such way that 5 vertebral segments are able to move.
Using a material testing machine (Instron 5500) sheep-spinemodels are stressed by flexíon. Examination of segmental
movement depending on force level was documented. Sheep
spine specimen became mono-, bi-, tri- and quadrisegmental
Fixation. Depending on length of internal fixation resulting
pressure in the adjacent disc and movement sequences were
analyzed. Disc pressure measurement was performed by
insertion of a kyphoplasty ballon. Analysis of adjacent segment
movement sequences was performed by digital assassment of
optical markers showing flexion angle and and segmental
movement.
Results: Measurement of intradiscal pressure in adjacent
segment after instrumentation of sheep spine in our study
showed no increasing pressure depending on length of instrumentation. Increasing levels of instrumention lead to adjacent
segment stress, in movemant analysis we found a progredient
distraction of posterior spine structures.
Conclusion: Analysis of movement sequences of the
adjacent segment of a sheep spine model showed increasing
stress of the adjacent segment depending on length of instrumentation. In intact discs we found no increasing intradiscal
pressure, but increased levesls of segment motion durging
flexion of the spine models. The increasing exposure of the
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dorsal spine structures we discuss in accordance with clinical
findings of pain in M. erector spinae and in facett joints in
patients with multisegmental instrumentation of spine.
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Initial Procedural Experiences by Minimally
Invasive Fibrin Glue/Histoacryl Application
for ‘Hemosuccus Pancreaticus‘ – Successful in
Such Rare Cause of Upper GI Bleeding
U. Will1, F. Fueldner1, A.K. Mueller1, I. Wanzar1, F. Meyer2
1

Municipal Hospital (‘SRH Wald-Klinikum Gera’),
Department of Internal Medicine III (Gastroenterology,
Hepatology, General Internal Medicine), Gera,
Deutschland; 2University Hospital, Department of
General, Abdominal and Vascular Surgery, Magdeburg,
Deutschland
Background: Advances of interventional endoscopy with

regard to novel tools or approaches allow to approach also
unusual diagnoses such as ‘Hemosuccus pancreaticus’ as an
infrequent cause of bleeding within the upper gastrointestinal
(GI) tract.
Materials and Methods: By means of detailed descriptions
on 2 specific cases and their clinical courses both with bleeding
pseudoaneurysms of the splenic artery leading to ‘Hemosuccus pancreaticus’ in pancreatitis with pseudocysts, i) feasibility, ii) good prospects and iii) outcome of this extraordinary
therapeutic approach (including transabdominal ultrasound
[TUS]- or endoscopic ultrasound [EUS]-based imaging for
diagnostic/diagnosis-finding & guidance for fibrin glue/histoacryl application) of such a rare complication are demonstrated.
Results: Medical history was significant for recurrent
bleedings within the upper GI tract in a 40-year old female and
a 37-year old male patient (basic diagnoses, chronic & acute
pancreatitis, both with pseudocysts), respectively. Repeat
upper GI endoscopy excluded ulcer disease but varices due to
liver cirrhosis in the 2nd subject with no hints for recent
bleeding. In both individuals, TUS plus duplex ultrasonography revealed a pseudoaneurysm adhered to the tail of the
pancreas as cause of ‘Hemosuccus pancreaticus’.
1) TUS guidance to apply (with a 20-G needle) repeatedly
both 2 mL of fibrin glue and 2x2 mL of the mixture of lipiodol/
histoacryl, and 2) transgastric EUS-guided application of 2 mL
of fibrin glue (with a 19-G needle) to the basis of the pseudoaneurysm were used.
Control TUS and duplex ultrasonographies (up to 12 and 5
months, respectively) revealed a sufficient exclusion of the
pseudoaneurysm in each case but complete and partial preservation of the splenic artery as well as perfusion of the parenchyma, respectively, but no further complications.
Conclusion: This is one of the initial reports on the
successful control of ‘Hemosuccus pancreaticus’ by a TUS- or

EUS-guided fibrin glue and/or histoacryl application, which
can i) be recommended as a feasible and safe therapeutic tool
in experienced hands with a favorable mid-term outcome, ii)
provide sufficient and permanent cessation of the bleeding
but preserve the perfusion of the genuine vessel, and iii) avoid
more invasive approaches such as angiography-guided
implantation of a prosthesis or even open surgical intervention.

Inflammation / Sepsis
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Regulation of Intercellular Adhesion Molecule
(ICAM)-1 Expression by Neural/Glial Antigen
(NG) 2 in Pericytes
B. Schmitt, E. Ampofo, M. Laschke, M. Menger
Universität des Saarlandes, Institut für KlinischExperimentelle Chirurgie, Homburg/Saar, Deutschland
Background: Neural/glial antigen (NG) 2 is a common
pericyte (PC) marker which mediates PC proliferation and
migration via the β-1 integrin pathway. Venular PCs exhibit a
markedly reduced expression of NG2 when compared to arteriolar PCs. On the other hand, venular PCs reveal a higher
expression of intercellular adhesion molecule (ICAM)-1 under
inflammatory conditions, resulting in enhanced leukocyte
transmigration into the tissue. Based on these converse
expression patterns, we herein analyzed the regulation of
ICAM-1 expression by NG2 in PCs.
Methods: We performed RNA interference (RNAi) to
knockdown NG2 in human placenta-derived PCs and determined the expression of NG2, β-1 integrin and ICAM-1 by
immunofluorescence, flow cytometry and Western blot.
NG2-mediated pathways were detected by means of a human
phospho-kinase array. To verify our findings, we overexpressed NG2 in PCs and assessed the expression of β-1
integrin and ICAM-1. Finally, ICAM-1 expression was up-regulated by hypoxia and reoxygenation (H/R) and the expression
of NG2 as well as the activation of NG2-dependent signaling
pathways was analyzed.
Results and Conclusions: RNAi of NG2 significantly
increased the activation of β-1 integrin following ICAM-1
expression. In contrast, over-expression of NG2 decreased
ICAM-1 expression. Pathway analyses revealed the
involvement of extracellular regulated kinases (ERK) 1/2 in
NG2-mediated ICAM-1 expression. These findings were
confirmed by a decreased ICAM-1 expression during inhibition of the β-1 integrin pathway and ERK1/2. Moreover,
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H/R-induced ICAM-1 expression was partially regulated by
NG2. These novel results show for the first time that NG2 is a
crucial regulator of ICAM-1 expression in PCs.
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Immune-Suppressive Effects of Acute
Alcohol Intoxication in Patients Suffering
from Traumatic Brain Injury (TBI)
A. Akbarpour1, N. Wagner1, B. Relja1, I. Marzi1
1

Universitätsklinik der Goethe Universität Frankfurt, Klinik
für Unfall-, Hand- und Wiederherstellungschirurgie,
Frankfurt, Deutschland

Background: There is conflictive data regarding the effects
of alcohol intoxication on the inflammatory state and outcome
in patients suffering from TBI. In this study, we analyzed the
influence of positive blood alcohol concentration (BAC) on
systemic inflammatory status and outcome in TBI-patients.
Patients and Methods: Patients with an Injury Severity
Score (ISS) ≥16 and an Abbreviated Injury Scale of head (AIShead) ≥3 were included upon admittance to the emergency
department (ED). Patients were grouped according to positive
BAC (>0.5‰, BAC) vs. <0.5‰ alcohol (no BAC). Patient characteristics (age, ISS, AIS), physiological (blood pressure, transfusions) and outcome parameters (SIRS, pneumonia, sepsis,
single or multiple organ failure (MOF), acute respiratory
distress syndrome (ARDS), and in-hospital mortality) were
compared. Systemic IL-6 levels and leukocyte counts were
measured. According to ISS, AIS-head, age and gender
matched-pair analysis was performed. P-value <0.05 was
statistically significant.
Results: Matched-pair analysis was performed with 27
pairs (54 TBI-patients). No significant differences in transfusion rates were monitored between BAC vs. no BAC group.
In-hospital complications, including single or MOF, SIRS,
pneumonia, ARDS showed no significant differences. Sepsis
occurred in 15% of no BAC patients vs. 22% septic BAC
patients, however this difference was not significant. Systemic
IL-6 levels and leukocyte counts were significantly lower in
BAC-positive patients.
Conclusions: Taken together, due to lower systemic IL-6
levels and circulating leukocyte numbers, this study indicates
that positive BAC as compared to not alcohol-intoxicated
patients may have immune-suppressive effects immediately
after TBI.
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Beneficial Effects of Ethyl or Sodium Pyruvate
in IL-1β-Induced Acute-Inflammation of Lung
A549 and Chang Liver Cells
J. Hörauf1, K. Mörs1, S. Kany1, K. Jurida1, I. Marzi1,
B. Relja1, M. Perl2
1

Universitätsklinik der Goethe Universität Frankfurt, Klinik
für Unfall-, Hand- und Wiederherstellungschirurgie,
Frankfurt, Deutschland; 2BG-Unfallklinik Murnau, Murnau,
Deutschland

Background: Pro-inflammatory cytokine release and
concomitant leukocyte migration into alveolar space or other
tissues including liver are often associated with organ injury.
Pyruvate is a well-tolerated, inexpensive anti-inflammatory
agent. Previously, it has been shown that in vitro exposure of
A549 lung cells to ethyl pyruvate (EtP) resulted in reduced
inflammatory response, while the used Huh7 liver cells were
limited in their responsiveness. Here, we compared the antiinflammatory potential of two different pyruvate compounds
depending on the cellular entity using other hepatic cells.
Material and Methods: After stimulation with IL-1β (1 ng/
ml, 24 h), human A549 and Chang Liver cells underwent short(1 h) or long-term (72 h) treatment with low and high dose of
EtP (2.5 and 10 mM) or sodium pyruvate (SP, 10 mM). Subsequently, IL-6-release was determined by ELISA and neutrophil
adhesion to treated cells or controls was quantified.
Results: In contrast to SP, EtP reduced significantly IL-1βinduced IL-6-release from A549 and Chang Liver cells independently from the treatment duration. IL-1β-induced
adhesion of isolated neutrophils to either A549 or Chang Liver
cells was significantly reduced by using both pyruvate
compounds.
Conclusion: Both pyruvate compounds produced significant anti-inflammatory responses in both, lung and liver cells
after treatment. While EtP delivered consistent data in the
secretory as well as in the functional assay, SP was rather
effective in the setting of cellular function modulations as
shown by neutrophil adhesion to treated cells. With regard to
lung cells, this data is similar to previous findings. However,
the responsiveness of liver cells as shown here contradicts
previous data from other liver cells that were used then.
Taken together, administration of the anti-inflammatory
pyruvate appears promising in the setting of acute inflammation in both, lung and liver. (Supported by DFG RE 3304/5-1
and PE 908/3-1).
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CD4+CD25+CD127–

IL-1R2 Expressed on
Regulatory T Cells Neutralizes IL-1β
Released from Monocytes

K. Dauth, K. Kontradowitz, K. Jurida, I. Marzi, B. Relja
Universitätsklinik der Goethe Universität Frankfurt, Klinik
für Unfall-, Hand- und Wiederherstellungschirurgie,
Frankfurt, Deutschland
Background: The proinflammatory cytokine interleukine
(IL)-1β is mainly produced and released by monocytes and
makrophages upon their stimulation e.g. with lipopolysaccaride (LPS). Regulatory T cells (Tregs) are committed to
suppressive functions and express the IL-1 receptor 1 (IL1R1)
and IL1R2. While IL1R1 induces signalling pathways, IL1R2
lacks the intracellular domain necessary for pathway initiation. Here, the binding activity of IL-1R2 on Tregs for IL-1β
released by monocytes was evaluated in a co-culture.
Material and Methods: Whole blood samples were taken
from 20 healthy volunteers (HV). IL-1R1 and IL-1R2 expression
on CD4+CD25+ Tregs was analyzed by flow cytometry. Monocytes were isolated by CD14+microbeads, and stimulated with
LPS (10 μg/ml, 24 h). Tregs were isolated by MACS separation,
too, and treated with neutralizing antibody against IL-1R2 or
siRNA targeting IL1R2. Untreated controls or control siRNA
were included. Thereafter, monocytes and Tregs were
co-cultured for 8 or 24 h and the levels of IL-1β in supernatants was determined by ELISA.
Results: CD4+CD25+ Tregs express both receptors. LPS
stimulation led to a significant decrease of IL-1β in co-culture
compared with monocytes alone. Neutralization or the knockdown of IL-1R2 on Tregs abolished this IL-1β-decrease.
Conclusion: Tregs show the potential to directly reduce
the level of proinflammatory IL-1β which is released by monocytes. Even though the IL-1R2 has no known functional role,
his neutralizing potential may influence the balance between
inflammation and suppression.
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Trauma Reduces Treg-Suppressive Capacity on
T Cell Proliferation via IL-10
L. Xanthopoulos1, R. Sturm1, K. Kontradowitz1,
E. Oppermann2, K. Jurida1, I. Marzi1, B. Relja1
1Universitätsklinik

der Goethe Universität Frankfurt, Klinik
für Unfall-, Hand- und Wiederherstellungschirurgie,
Frankfurt, Deutschland; 2Universitätsklinik der Goethe
Universität Frankfurt, Allgemein- und Viszeralchirurgie,
Frankfurt, Deutschland

Background: Patients with multiple trauma face an
increased risk of infections during their post-traumatic course
which is associated with reduced immune-activity. Regu-

latory T-cells (Tregs) produce anti-inflammatory cytokines
such as IL-10 and can thereby reduce T-cell activation. Little
is known about Tregs after multiple trauma. Thus, we characterized Tregs after trauma and evaluated their influence on
T-cell proliferation in dependence on IL-10.
Material and Methods: Peripheral blood samples were
taken daily from 29 trauma patients (TP, ISS≥16) on the day
of the admittance to the emergency department (ED) until
post-injury day 10. Control group included 15 healthy volunteers (HV). CD4+CD25+CD127– or FoxP3+ Tregs were detected
by flow cytometry. Proliferative capacity of isolated CD4+ T
cells after CD3/CD28 stimulation, either before or after
depletion of CD4+CD25+CD127– Tregs in this population by
MACS separation, was evaluated. Additionally, T-cell proliferation in dependence on IL-10 was analyzed using neutralizing
IL-10 antibody.
Results: Percentage of CD4+CD25+CD127– or FoxP3+
expressing Tregs was significantly reduced in TP compared to
HV. During 10 post-injury days T-cell proliferation was significantly higher in TP than in HV. Treg depletion in HV increased
significantly T-cells proliferation, while opposite effects were
observed in TP during the first 4 post-injury days. Additional
neutralization of IL-10 enhanced significantly T-cell proliferation in HV, while T-cell proliferation was even more reduced
in TP.
Conclusions: Taken together, Tregs exert their T-cellsuppressive characteristics via IL-10 in healthy volunteers.
However, immediately after trauma, Tregs appear downregulated in their T-cell-suppressive capacity, while IL-10
plays here an important role, too.

23

Alcohol-Intoxication Provokes Differential
Hemodynamic and Inflammatory State
Depending on Timing of Abuse Prior Blunt
Chest Trauma Followed by Hemorrhage/
Resuscitation (H/R) in vivo
N. Franz1, N. Wagner1, S. Dieteren1, L. Nicin1, I. Marzi1,
M. Perl2, B. Relja1
1

Universitätsklinik der Goethe Universität Frankfurt, Klinik
für Unfall-, Hand- und Wiederherstellungschirurgie,
Frankfurt, Deutschland; 2BG-Unfallklinik Murnau, Murnau,
Deutschland

Background: Blunt chest trauma and hemorrhagic shock
with resuscitation (H/R) induce hepatic injury, local and
systemic inflammatory changes. Alcohol intoxication is
assumed to worsen these effects, however contradictory data
have been observed depending on timing and dose of alcohol
application. Here, we studied the effects of acute and subacute alcohol-intoxication on liver injury, local and systemic
inflammation in a model of chest trauma (TxT) followed by
H/R.
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Material and Methods: 12 h (sub-acute) or 2 h before
TxT+H/R, female rats were gavaged with ethanol or saline
(5 g/kg, 30% EtOH, or vehicle, respectively). Then, rats
underwent blunt chest trauma and were hemorrhaged (35 ±
5 mm Hg, 60 min) and resuscitated. Sham animals underwent
surgical procedures without TxT+H/R. 2 h after resuscitation,
liver tissue and blood were harvested.
Results: Both, sub-acute and acute alcohol intoxication
decreased mean arterial blood pressure and total blood loss
required to reach and sustain hemorrhagic shock as described
above. This decrease was higher in acute vs. sub-acute alcoholintoxication group. Liver damage evaluated by the hematoxylin-eosin (H/E) staining was amplified in the acute intoxication group compared to other groups after TxT+H/R.
TxT+H/R-induced hepatic TNF-alpha protein and ICAM-1
gene expression levels were significantly reduced in subacute and in acute alcohol-intoxication groups compared to
corresponding vehicle groups after TxT+H/R. In contrast,
acute alcohol-intoxication increased further IL-6 gene
expression levels compared to all other groups after TxT+H/R.
LPS-stimulated peripheral whole blood release of TNF-alpha
was diminished after TxT-H/R in all groups compared with
shams. Sub-acute alcohol-intoxication suppressed further
TNF-alpha release compared to the corresponding control
group after TxT-H/R.
Conclusion:
Taken together, alcohol-intoxication
provokes differential hemodynamic and local as well as
systemic inflammatory state depending on the timing and
dose of alcohol application. Our results suggest that acute
alcohol intoxication opposed to sub-acute alcohol-intoxication in combination with TxT-H/R was rather associated
with deleterious effects. (Supported by DFG RE 3304/5-1 and
PE 908/3-1).
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Influence of Gender on Systemic IL-6 and IL-10
Levels and Outcome after Major Trauma
O. Braun, K. Mörs, B. Relja, I. Marzi
Universitätsklinik der Goethe Universität Frankfurt, Klinik
für Unfall-, Hand- und Wiederherstellungschirurgie,
Frankfurt, Deutschland
Background: The main reasons for non-immediate deaths
after trauma are avoidable inflammatory complications such
as SIRS, sepsis and/or multiple-organ failure (MOF) correlating with increased interleukin (IL)-6 levels. Previous
studies have shown discrepant results concerning the role of
gender in post-injury complications. Therefore, this study
aims to elucidate the influence of gender on IL-6 and IL-10
levels and outcome rates after trauma.
Patients and Methods: 343 trauma patients (TP) admitted
to our emergency department (ED) with an Injury Severity
Score (ISS) ≥16 were divided into two groups by gender (257

male vs. 86 female TP). Patient characteristics (age, ISS, Abbreviated Injury Scale (AIS)), physiological (blood pressure,
transfusions) and outcome parameters (SIRS, pneumonia,
sepsis, MOF, single organ failure, acute respiratory distress
syndrome (ARDS), in-hospital mortality) were compared.
Systemic IL-6 and IL-10 levels and routine laboratory parameters (hemoglobin, lactate, coagulation parameters) were
measured at ED and daily on 10 post-injury days. P-value
<0.05 was statistically significant.
Results: There were no significant differences regarding
physiological parameters, ISS and outcome parameters
including ICU-stay, hospital-stay, in-hospital mortality, singleand MOF, pneumonia or ARDS rates. Significant difference
regarding hemoglobin being physiologically dependent on
gender has no clinical relevance. AIS ≥3 of chest and abdomen
were significantly prevalent in men. Female TP had significantly lower SIRS and sepsis occurrence. Early after trauma
IL-6 was significantly increased, while IL-10 trended to an
increase in male TP.
Conclusions: Taken together, early increased systemic
IL-6 and decreased IL-10 levels may contribute immunedysregulations in men, which may be associated with SIRS and
sepsis development.
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Ethyl Pyruvate Reduces Hepatic Injury and
Local Inflammation after Blunt Chest
Trauma and Hemorrhage/Resuscitation
S. Dieteren1, N. Wagner1, N. Franz1, L. Nicin1, M. Perl2,
I. Marzi1, B. Relja1
1

Universitätsklinik der Goethe Universität Frankfurt, Klinik
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Frankfurt, Deutschland; 2BG-Unfallklinik Murnau, Murnau,
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Background: Blunt chest trauma (TxT) and hemorrhagic
shock with resuscitation (H/R) induce a strong local inflammatory response in liver which is associated with hepatocellular injury. Beneficial potential of ethyl pyruvate (EP) on
hepatic cells under acute inflammatory conditions were
reported. Here, we studied the effects of EP on liver damage
and local inflammation after TxT+H/R.
Material and Methods: Female Lewis rats underwent
blunt chest trauma and were subsequently haemorrhaged
(35 ± 5 mm Hg, 60 min) and resuscitated either with lactated
Ringer solution (vehicle) or vehicle including ethyl pyruvate
(EP). Sham groups underwent surgical procedures without
TxT+H/R. 2 h later, serum alanine aminotransferase (ALT),
local gene expression of interleukin (IL)-6 and intercellular
adhesion molecule (ICAM)-1, local infiltration with polymorphnuclear leukocytes (PMNLs) and liver damage using hematoxylin-eosin (H/E) staining were evaluated. A p < 0.05 was
considered significant (ANOVA).
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Results: After TxT+H/R and vehicle treatment, ALT was
largely increased compared to sham operated animals (284%
vs. 100% sham, p < 0.05). Resuscitation with EP reduced
significantly the TxT+H/R-induced ALT release to 181% vs.
vehicle treatment. Liver necrosis was largely diminished by
EP as compared to vehicle resuscitation after H/R. After
TxT+H/R, the increase in hepatic gene expression levels of
IL-6 and ICAM-1 were largely blocked by EP (p < 0.05).
TxT+H/R-induced increase in PMNL infiltration of the liver
(243% vs. sham) was significantly diminished after resuscitation with EP (152% vs. sham).
Conclusion: Taken together, EP protects from TxT+H/Rinduced local inflammation in the liver and from hepatic
damage. These results highlight the beneficial effects of EP as
reperfusion option for TxT+H/R and warrant further studies
to evaluate its potential mechanisms. (Supported by DFG RE
3304/5-1 and PE 908/3-1).
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Ethanol Reduces Dose- and
Time-Independently IL-1β-Induced
Inflammatory Changes of Lung Cells,
While Its Impact on Hepato-Derived
Cells Remains Conflictive
S. Kany1, K. Mörs1, J. Hörauf1, K. Kontradowitz1, M. Perl2,
I. Marzi1, B. Relja1
1
Universitätsklinik der Goethe Universität Frankfurt, Klinik
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Frankfurt, Deutschland; 2BG-Unfallklinik Murnau, Murnau,
Deutschland

Background: Increased levels of interleukin (IL)-6 and
leukocyte infiltration into tissues are closely linked to harmful
local inflammation leading to injuries of both, lung and liver.
Previously, we have demonstrated that acute ethanol (EtOH)
exposure reduced the inflammatory response of lung epithelial
cells A549, while there were only moderate effects on hepatocellular Huh7 cells. In order to evaluate the impact on different
cells deriving from the liver, here, dose and time-dependent
effects of EtOH on A549 and two other hepatic cell lines were
compared.
Material and Methods: Human A549 (lung), Chang Liver
and HepG2 (liver) were stimulated with IL-1β (1 ng/ml, 24 h).
After stimulation, cells were incubated with low and high dose
of EtOH (85 and 170 mM) for 1 h (acute) or 72 h (sub-acute).
IL-6-release was determined by ELISA and neutrophil
adhesion to treated cells or controls was evaluated.
Results: IL-1β induced a significant dose and timedependent IL-6 release from A549 and Chang Liver, while
HepG2 did not secrete markedly IL-6. EtOH reduced significantly IL-6 release from A549 independently from its dose or
incubation period. In Chang Liver only low-dose and acute
EtOH application reduced IL-6. Adhesion of neutrophils to

monolayers was significantly reduced independently of dose
or timing of EtOH application in all cell lines.
Conclusion: Notably the general exposure of pulmonary
epithelial cells to EtOH inhibited the inflammatory changes
induced by IL-1β. However, as already observed previously,
effects of EtOH on hepatic cells were not consistent. While,
EtOH dose-dependently had only limited effects on the
secretory behaviour of hepatic Chang Liver cells, the functional modulations with regard to neutrophil adhesion were
significant and not time- or dose-dependent. (Supported by
DFG RE 3304/5-1 and PE 908/3-1).
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Decreased TLR2 Expression on Porcine
Monocytes Is Associated with Their Reduced
Phagocytic Activity in the Early Post-Traumatic
Phase
L. Schimunek1, R. Serve1, M. Teuben2,3, B. Auner1,
P. Störmann1, R. Pfeifer2,3, F. Hildebrand2,3, I. Marzi1,
B. Relja1, TREAT Research Group4
1

Universitätsklinik der Goethe Universität Frankfurt, Klinik
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Frankfurt, Deutschland; 2Uniklinik RWTH Aachen, Klinik
der Unfall- und Wiederherstellungschirurgie, Aachen,
Deutschland; 3Uniklinik RWTH Aachen, Harald-Tscherne
Research Laboratory For Orthopaedic Trauma, Aachen,
Deutschland; 4Germanwide Cooperative Research Group,
Aachen, Deutschland
Background: In their post-traumatic course, multiply
injured patients suffer from a high risk for immune dysegulation, which may contribute to post-injury complications and
late mortality after trauma. Monocytes as specific effector
cells of the innate immunity play a crucial role in inflammation. Using their Pattern Recognition Receptors, notably
Toll-Like Receptors (TLR), monocytes recognize pathogens
and/or pathogen-associated molecular patterns (PAMPs).
Here, we investigated the functionality of monocytes in a
porcine model of polytrauma.
Material and Methods: Polytrauma consisted of femur
fracture, unilateral lung contusion, liver laceration, hemorrhagic shock with subsequent resuscitation and surgical
fracture fixation resulting in an Injury Severity Score (ISS) of
27, and was induced in 12 pigs. After induction of polytrauma
peripheral blood was withdrawn before or directly after
trauma, and 2 h, 4 h, 24 h and 72 h later. CD14+ monocytes
were identified and the expression levels of the activation
marker H(S)LA-DR, and TLR2, TLR4 or TLR9 were investigated by flow cytometry. Additionally, the phagocytizing
activity of monocytes by applying S. aureus particles to whole
blood samples was determined by flow cytometry.
Results: The total number of CD14+ monocytes of all
circulating leukocytes remained constant over the observa-
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tional time period. The number of CD14+H(S)LA-DR+ monocytes was decreased directly, 2 h and 4 h after trauma. TLR2+
expressing monocytes decreases directly, 2 h and 4 h after
trauma, while the numbers of TLR4+ and TLR9+ expressing
monocytes were not altered. The phagocytizing activity
decreased immediately and remained lower during the first
4 h after trauma, but increased after 24 h and 72 h.
Conclusion: Both, decreased percentage of activated
(CD14+H(S)LA-DR+) and a decreased percentage of TLR2
expressing monocytes persisted as long as the reduced phagocytosis was observed. Therefore, both, monocyte maturation
state and reduced TLR2 expression may lead to the decreased
phagocytizing capacity of circulating monocytes in the early
post-traumatic phase.
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Comparable Subsets of Regulatory T Cells in
Human and Porcine Polytrauma
R. Serve1, L. Schimunek1, M. Teuben2,3, P. Störmann1,
B. Auner1, K. Horst2,3, T.P. Simon4, I. Marzi1, B. Relja1,
TREAT Research Group5
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Background: Polytrauma patients experience severe
immunological stress due to trauma often resulting in systemic
immune dysregulations. Regulatory T cells (Tregs) play an
important role in immune suppression. Previously, we have
demonstrated profound changes of specific subsets of
peripheral Tregs in patients after trauma. However, nothing is
known about their behavior and presence in the newly established polytrauma model in pigs. Here, we assessed and
compared the time-course of different Tregs phenotypes in
both, multiply traumatized patients and pigs.
Material and Methods: Human blood samples were withdrawn from healthy volunteers (ctrl, n = 10) or polytraumatized patients (TP, n = 20) with an Injury Severity Score
(ISS)≥16 from the admittance to the emergency department
(ED) and on following days 1 and 3. The porcine polytrauma
model consisted of femur fracture, liver laceration, lung
contusion, and hemorrhagic shock. After trauma, the animals
were resuscitated and surgical fracture fixation followed.
Blood samples were withdrawn immediately before or after
trauma, and at days 1 and 3. The percentage of CD4+CD25+,
CD4+CD25high, CD4+CD25+CD127– and CD4+CD25+FOXP3+
Tregs were determined by flow cytometry.

Results: The percentage of each subset of Tregs in
peripheral blood lymphocytes was markedly decreased at the
admission of TP compared to ctrl in human samples. Comparable data were observed in porcine trauma. All Tregs phenotypes remained lower during the complete observational
period. CD4+CD25+CD127– Tregs phenotype has been detected
for the first time in porcine samples. All CD4+CD25+CD127–
cells expressed FoxP3 in porcine samples.
Conclusion: Here, CD4+CD25+CD127– Tregs in pigs have
been described so far for the first time. This porcine polyrauma model mimics the behaviour of different Tregs subsets
which are found in polytraumatized patients, offering a new
reliable large animal model for immunological post-trauma
studies.
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1-6-Bis Phosphocholine-Hexane Attenuates
Ischemia/Reperfusion Injury (IRI) of Striated
Muscle and Renal Tissue by Inhibiting
Dissociation of C-Reactive Protein (CRP)
J. Zeller1, J.R. Thiele1, K. Peter2, G.B. Stark1,
S.U. Eisenhardt1
1
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Deutschland; 2Baker Heart and Diabetes Institute,
Melbourne, Australia
Background: CRP circulates as a pentameric plasma
protein (pCRP) in blood. We recently showed that the dissociation of the inert pCRP to monomeric CRP (mCRP) in IRI of
human striated muscle and myocardial tissue represents an
activation step toward a pro-inflammatory protein conformation. Here, we tested the hypothesis that blocking CRP
dissociation by 1-6-bis Phosphocholine-hexane (1,6-bis PC)
represents a feasible therapeutic approach to target the
sequelae of IRI.
Methods: Leukocyte rolling/adhesion were analyzed
after IRI and i.v. application of 25 μg/ml pCRP by intravital
microscopy of the rat cremaster muscle and leukocyte transmigration was investigated in a model of IRI in rat renal tissue
by immunohistochemistry. Treatment with pre-dissociated
mCRP (25 μg/ml) served as control; n = 6/group. Addition of
1,6-bis PC stabilized pCRP and prevented mCRP formation.
To evaluate the role of complement, some groups were
treated with complement-depleting cobra venom factor
(CVF).
Results: Administration of pCRP caused a significant
increase in leukocyte activation and increased kidney damage
after IRI but not in sham operated animals (p).
Conclusion: These results suggest that the formation of
mCRP is a causal event in the pathophysiological cascade of
inflammatory tissue damage in IRI. The newly formed mCRP
induces leukocyte activation in a complement-dependent
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manner. Stabilization of pCRP inhibits mCRP induced inflammatory events and might be a feasible therapeutic strategy in
IRI.
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The HIF-Inhibitor, YC-1, Reduces Postoperative
Adhesions
A. Ritter1, M.J. Strowitzki1, V. Opitz1, P. Radhakrishnan1,
U. Keppler1, M. Wallwiener 2, A. Ulrich1, M. Schneider1
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Effects of Glial-Cell Line Derived Neurotophic
Factor (GDNF) on the Intestinal Epithelial
Barrier Are Dependent on Desmoglein2 (Dsg2)
M. Meir, N. Burkard, S. Flemming, C.-T. Germer,
N. Schlegel
Universitätsklinikum Würzburg, Klinik für Allgemein-,
Viszeral-, Gefäß- und Kinderchirurgie, Würzburg,
Deutschland
Introduction: Recent data provide evidence that GDNF is
critically involved in intestinal epithelial wound healing and
barrier maturation by largely unknown mechanisms. Previously, we found the desmosomal protein Dsg2 to be involved
in these processes. Therefore, we hypothesized that GDNFinduced effects on intestinal epithelial barrier properties
were Dsg2-depdendent.
Methods: Differentiated Caco2 were used as an in vitro
model of the intestinal epithelial barrier (IEB). Standard cell
biological methods were used as indicated below. Permeability measurements were performed by measurements of
4kDa-FITC dextran flux across monolayers. Intercellular
adhesion was investigated using a dispase-based dissociation
assay.
Results: Under basal conditions application of GDNF
resulted in an increased staining pattern at the cell borders
which was paralleled by a slight increase of Dsg2 protein
amount in Western Blot analyses. Loss of Dsg2 by siRNA
augmented fragmentation following mechanical stress in the
enterocyte dissociation assay. This was blocked by GDNF.
Incubation of monolayers with TNFα significantly
increased permeability, reduced Dsg2 and led to a loss of the
cortical ring of intermediate filaments. Furthermore, number
of cell fragments was significantly increased in the dissociation assay. All effects of TNFα were attenuated after application of GDNF which induced a reconstitution of Dsg2.
Conclusion: Taken together GDNF had a significant effect
on Dsg2 under basal conditions. Furthermore both, loss of IEB
and loss of Dsg2 were attenuated by GDNF. Therefore, these
data indicate that GDNF-mediated effects on the IEB are Dsg2dependent.

1

University of Heidelberg, Department of General,
Visceral and Transplantation Surgery, Heidelberg,
Deutschland; 2University of Heidelberg, Department
of General Gynecology and Obstetrics, Heidelber,
Deutschland

Background and Purpose: Up to 90% of patients develop
postoperative adhesions with long-term complications like
bowel obstruction. Tissue hypoxia is a main determinant in
adhesion formation. We investigated if pharmacological interference with hypoxia-inducible-factors (HIF) is capable of
reducing postoperative adhesion formation.
Methods: Peritoneal adhesions (PA) were induced in mice
treated with a HIF-inhibitor, YC-1, or vehicle 3 days before and
7 days after the induction of PA, or only during the operation.
PA quality and quantity were evaluated on post-operative day
7 and tissue was immunostained. Markers of adhesion
formation were assessed via qPCR. Peritoneal lavage
conducted 24 h after the induction of PA was analyzed for
inflammatory cytokines. J774.A1-macrophages and primary
fibroblasts were treated with YC-1 under hypoxia. siRNAmediated knock down of HIF-1α and 2α was conducted in
fibroblasts.
Results and Conclusions: Mice treated with YC-1 showed
reduced adhesion formation compared to control in the preand intraoperatively treated group. Local collagen depletion
was reduced upon YC-1 treatment. YC-1 attenuated the infiltration of CD45+- and F4/80+-cells and lowered the expression
of αSMA, Twist2, and Vimentin, indicating attenuated EMT.
Macrophages treated with LPS and YC-1 under hypoxia
displayed reduced pro-inflammatory M1-polarization and
attenuated phagocytosis. Consistently, M1-markers in peritoneal lavage were attenuated upon YC-1 treatment. YC-1
reduced the expression of VEGF, TGF-β and PAI-1 in primary
fibroblasts under hypoxia. Similar results were obtained upon
knockdown of HIF-1α, but not HIF-2α. Thus, HIF-inhibition by
YC-1 represents a putative treatment strategy to reduce PA.
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Monocytic Cells Release a Nicotinic Agonist in
Response to Alpha-1 Antitrypsin That Inhibits
ATP-Induced Maturation of IL-1β
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Background: Previously, we provided evidence that
alpha-1 antitrypsin (AAT), a major anti-protease of the lung, is
a potent inhibitor of ATP-induced release of IL-1β from human
monocytes. Surprisingly, nicotinic acetylcholine receptors
participate in signaling of AAT. Here we investigate the role of
a soluble nicotinic agonist that is released in response to AAT.
Methods: LPS-primed U937 cells were stimulated with the
P2X7 agonist 2’(3’)-O-(4-Benzoylbenzoyl)adenosine-5’-triphosphate (BzATP) and IL-1β was measured in cell culture
supernatants. The low molecular weight fraction of conditioned medium produced from AAT-treated cells was added
together with BzATP in the presence or absence of nicotinic
antagonists.
Results: Conditioned medium from AAT-treated U937
cells contained a low molecular weight factor that significantly reduced the release of IL-1β in response to BzATP.
The nicotinic antagonists mecamylamine, strychnine,
α-bungarotoxin and RgIA4, but not ArIB, completely reverted
the inhibitory effect of that factor.
Conclusions: Our results confirm the hypothesis that AAT
stimulates the release of a soluble factor from U937 cells.
Hence, we suggest a triple-membrane-passing signaling
pathway triggered by AAT that inhibits inflammasome activation and release of IL-1β in human monocytic cells. Understanding this novel signaling pathway might lead to the development of efficient therapies for the treatment of systemic
inflammation.

Splenic TNF-α Levels Are Suppressed in a
Murine Post-Operative Immune Dysfunction
Model But Turn into an Excessive Release
Upon Inflammatory Stimulus

Universitätsmedizin Greifswald, Klinik und Poliklinik
für Allgemeine Chirurgie, Viszeral-, Thorax- und
Gefäßchirurgie, Greifswald, Deutschland
Background and Purpose: Surgical procedures induce
immune dysfunction in the post-operative period. The mouse
model of surgically-induced immune dysfunction (SID) represents this immune status following a surgical trauma. In this
study we analyzed the unstimulated and LPS-stimulated
splenic cytokine profile in the model of SID.
Methods: Female C57BL/6 mice were laparatomised and
both vagus branches were dissected subdiaphragmatically
(VGX). In the sham group only laparatomy was performed
(Sham-VGX). 6 days after VGX or Sham-VGX the small intestine
was explored and standardized manipulation was performed
by compressing the small intestine in antegrade direction
three times consecutively (SID). Splenozytes were isolated
6 hours or 3 days after SID and stimulated with 1 μg/ml LPS
or medium only over 24 h, supernatants were collected.
Cytokine levels were detected using CBA FlexSet (BD). Data
were analyzed by Graph Pad Prism.
Results: 6 hours after SID unstimulated TNF-α level was
depressed (p < 0.001) in the Sham-VGX+SID group compared
to a non-treated control group, but not in the VGX+SID group.
When stimulated with LPS the TNF-α level increased in both
groups (p < 0.01) compared to LPS-stimulated non-operated
control groups. 72 h following SID LPS-stimulation increased
TNF-α level significantly only in the Sham-VGX+SID group (p <
0.01) but not in the VGX+SID group.
Conclusions: Surgical procedures induce postoperative
immune dysfunction which is characterized by a suppressed
splenic cytokine level in the early period. An inflammatory
stimulus leads to an excessive cytokine release in our mouse
model representing an hyperinflammatory status. This effect
is dependent on an intact vagus nerve suggesting a strong
influence of the parasympathic nervous system.
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Background: Diversion colitis occurs in colonic segments
excluded from the faecal stream after surgery and is still a
significant health problem. In order to investigate pathophysiological mechanisms we created a murine model of diversion
colitis. The present study was conducted to optimize the
model and to characterize histopathological and immunological changes during long term follow-up.
Methods: A diverting colostomy was created either in the
ascending or transverse colon of C57BL/6 mice. The mice
were euthanatized 14, 30 or 60 days postoperatively. Histopathological analysis of colonic sections was performed after
staining with HE, PAS reaction or chloroacetate esterase
reaction. Mesenterial lymph nodes were analysed by flow
cytometry.
Results: While mice with a colostomy in the ascending
colon showed unacceptably high mortality, long-term survival
after colostomy in the transverse colon was good. Mice
developed mild colitis in the bypassed segments. Histopathological changes were most pronounced 60 days postoperatively. While regulatory T cell and TH1 cell numbers were
significantly increased in the mesenterial lymph node 14 days
postoperatively, TH2 and TH17 cells were predominant 60
days postoperatively.
Conclusion: Our model is a promising tool to investigate
immunological pathomechanisms of diversion colitis. Our
results indicate that after initial predominance of regulatory T
cell and TH1 cell driven processes, TH2 and TH17 cell driven
processes may maintain inflammation in the long term course.
Further detailed immunological analysis of mucosal T cell
dynamics and dendritic cell populations is required.
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Role of Extracellular Ubiquitin for the
Migration of Myeloid Dendritic Cells (mDC)
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Introduction: MDC represent an important linkage
between the innate and adaptive immunity. MDC decline
significantly after multiple trauma which might be due to an
increased migration to injured regions. Ubiquitin is released
from dying cells and is increased in serum after trauma. Ubiquitin binds to the chemokine receptor CXCR4. Thus, we
hypothesized that increased ubiquitin in injured regions
provides a chemotactic signal for mDC.
Materials and Methods: Surgical wound fluid (SWF) was
used to simulate the humoral situation in injured tissue. SWF
(3 hrs collection phase) and serum was obtained from 20
patients. MDC were identified by flow cytometry. Chemotaxis
was measured using transwell migration assays. Ubiquitin
and CXCL12 (natural CXCR4 ligand) were determined by
ELISA. Study was approved by our ethics committee.
Kruskal-Wallis-Test, p < 0.05 is significant.
Results: MDC express CXCR4 and fluorescence labeled
ubiquitin binds to MDC. Ubiquitin exerts a dose-dependent
chemotactic effect (4 fold at 100 ng/ml, p < 0.05). Ubiquitin
concentration was six fold higher in SWF (p < 0.05), whereas
SDF was increased in serum. MDC migration towards SWF
was significantly reduced (–40%, p < 0.05), if ubiquitin was
neutralised by specific antibodies.
Discussion: Ubiquitin is increased in SWF and exerts a
significant chemotactic effect on MDC. This mechanism might
play a role in attraction of immune cells to injured regions and
might contribute to the decline of circulating MDC in multiple
trauma.
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Sphingosin-1-Phosphate Receptor Agonist
SEW2871 Does Not Improve Sepsis-Induced
Microvascular Barrier Breakdown in a Rodent
Model
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Background: Endothelial barrier breakdown in sepsis is a
hallmark preceding organ failure and death in patients. Here
we tested the hypothesis that the specific sphingosine 1-phosphate (S1P) receptor agonist SEW2871 can improve endothelial barrier properties in a rodent sepsis model.
Methods: Polymicrobial sepsis was induced by implantation of a modified stent in Colon ascendens (CASP) into adult
Sprague-Dawley rats. All animals were anaesthetized,
provided with arterial and central venous catheter and
randomized into 4 groups: sham + NaCl/SEW2871, CASP +
NaCl/SEW2871. After surgery all animals continuously
received analgesia and cardio-pulmonary observation.
Volume resuscitation ± SEW2871 (bolus 0.05 mg/kg +
0.05 mg/kg/12 h) started 12 h after sepsis induction. After
24 h all animals were re-anaesthetized, tracheotomized and
mechanically ventilated. A second laparotomy was performed
to measure intestinal microcirculation and capillary leackage
by intravital microscopy. In parallel the effect of S1P and
SEW2871 were evaluated in vitro using human dermal microvascular endothelial cells.
Results: In vitro SEW2871 caused a partial stabilization of
endothelial barrier breakdown induced by TNFα. However, in
vivo animals treated with SEW2871 showed comparable
increased leakage of intravenously applied FITC albumin in
mesenteric venules and organ failure. Furthermore severe
side effects such as bradyarrhythmia after application of
SEW2871 were observed.
Conclusion: While previous studies have been shown a
protective effect of SEW2871 applied before induction of
inflammatory conditions, SEW2871 has not stabilizied endothelial barrier breakdown in a polymicrobial sespis model and
rather caused severe side effects.
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Chemokines (CCL3, CCL4, CCL5) Efficiently
Inhibit ATP-Induced Release of IL-1β From
Human Monocytic Cells
A.-L. Amati, S. Wilker, W. Padberg, A. Zakrzewicz,
V. Grau
Justus-Liebig Universität Gießen, Allgemein- und
Viszeralchirurgie, Gießen, Deutschland
Background: High levels of IL-1β, a potent pro-inflammatory cytokine involved in host-defense, can cause lifethreatening systemic inflammation. Hence, the release of
IL-1β is strictly controlled by two consecutive danger signals,
typically LPS and extracellular ATP. Recently, we discovered a
novel cholinergic pathway, which controls ATP-induced
release of IL-1β by human monocytes. Here, we hypothesize
that chemokines also control ATP-dependent IL-1β release
into the bloodstream.
Methods: LPS-primed U937 cells were stimulated with the
P2X7 agonist 2’(3’)-O-(4-Benzoylbenzoyl)adenosine-5’-triphosphate (BzATP) in the presence or absence of chemokines
and nicotinic antagonists. The expression of chemokine
receptors was down-modulated by siRNA technology.
Results: CCL3, CCL4 and CCL5 dose-dependently inhibited
BzATP mediated release of IL-1β, whereas CXCL12 and
CXCL16 were ineffective. The inhibitory effect of CCL chemokines was sensitive to nicotinic antagonists and the effect of
CCL3 was blunted in U937 cells treated with siRNA to
chemokine receptors CCR1, CCR3 and CCR5.
Conclusions: CCL chemokines inhibit ATP-induced release
of monocytic IL-1β by a signaling cascade that involves
chemokine receptors and nicotinic acetylcholine receptors.
The details of this cascade are currently under investigation.
We suggest that this mechanism is effective, when ATP and
chemokines concomitantly enter the circulation, and that it
prevents the development of systemic inflammatory response
syndrome.
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The Antioxidant Quercetin Harms Human
Primary Osteoblasts Dose-Dependently
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Cigarette Smoke Extract Exposure
Affects Primary Cilia during Osteogenic
Differentiation of SCP-1 Cells in vitro
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Background and Purpose: Cigarette smoking is identified
as a major health risk. Progressive studies have proved the
deleterious effects of smoking on bone integrity, incidence of
fractures, osteoporosis and delayed fracture healing. In
response to external stimuli, microtubule based primary cilia
maintains bone homeostasis. Studies have linked the mechanosensory property of cilium to its role in proliferation and
differentiation of osteoblasts. However, the effect of smoking
on the mechanosensing properties of osteoblasts and in its
differentiation is not fully understood. The present study was
aimed at investigating the effects of cigarette smoke extract
(CSE) in the maintenance of primary cilia structure and
function during osteogenic differentiation.
Methods: Human immortalized BMMSCs (SCP-1) were
osteogenically differentiated in vitro and stimulated with
(0.1%, 0.5%, 1%, 5%, 10%, 20%) of CSE (1.6 mg nicotine, 10
mg tar). Proliferation and differentiation of SCP-1 cells were
analyzed by Resazurin conversion and alkaline phosphatase
(AP) assay. Morphology of primary cilia was examined by
acetylated α tubulin immunofluorescent staining.
Results: Our study showed a significant reduction in the
number of ciliated SCP-1 cells and reduction in length of cilia
in a dose dependent manner with increasing CSE concentration. The loss of cilia structure also correlated with
decreased AP activity and proliferation rates in these cells.
Conclusions: Our preliminary data suggest that exposture
to CSE affects primary cilia structure and osteogenic differentiation of SCP-1 cells, which could be due to alterations of its
mechanosensing ability. Further studies at molecular level
would be investigated to elucidate the mechanisms in detail.

BG Trauma Clinic, Tübingen, Deutschland; 2Eberhard
Karls Universität Tübingen, Tübingen, Deutschland
Background: Elderly show bone function impairment
which negatively affects bone healing and regeneration
processes. With increasing age osteoblasts lose the ability to
neutralize oxidative stress by a reduced expression of antioxidative enzymes. Antioxidants (e.g. quercetin) are thought
to protect cells by quenching detrimental radicals. But the role
of quercetin in bone cells has been controversially discussed.
Aim of this project was to clarify the controversial role of
quercetin in bone cells.
Methods: Human osteoblasts were isolated from spongy
bone of elderly patients (>55a) and osteogenically differentiated with and w/o quercetin. As functional parameters LDH
release, matrix mineralization, AP and mitochondrial activity
were measured. Expression of anti-oxidative enzymes was
investigated by RT-PCR and Western Blot.
Results: Physiological doses of quercetin (1 μM) improved
the osteogenic differentiation. However, concentration
higher than 5 μM reduced AP activity and matrix mineralization. Concentrations higher than 12.5 μM induced LDH
release as sign of cell damage. Lower doses of quercetin stimulated the expression of anti-oxidative enzymes, e.g. Catalase,
SOD-1 and SOD-2, which are reported to be down-regulated
in elderly.
Conclusions: Treatment with quercetin had a dosedependent effect on human osteoblasts. Concentrations
higher than 12.5 μM caused cell damage while physiological
doses improved osteogenic function and expression of antioxidative enzymes. Thus quercetin might support bone
formation under stress conditions (e.g. post-trauma).
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Are the Ingredients in an Allograft Storage
Solution Important for Chondrocyte Survival?
A. Harb, L.M.S. Schäck, C.N. Neunaber, S.N. Noack,
K.G. Gocalek, A.V.H. Von Horn, J.-D.C. Clausen,
C. Krettek
Medizinische Hochschule Hannover, Unfall Chirurgie,
Hannover, Deutschland
Background: Due to multiple time consuming restrictions,
finding a suitable and effective storage solution is currently of
great importance. However, in the EU region this is made even
more difficult with restrictions on using certain components
in medicine and research involving humans. Accordingly we
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have conducted this experiment in the hope of finding the best
storage solution for use in our region of the world.
Methods: 7 one year old German Black head sheep were
euthanized. Under complete sterile conditions, a total of 189
femoral condyle samples (27/sheep) were obtained and used
in assessing the efficacy of 4 different storage solutions (1
DMEM based-3 LR based) at 3 different points in time: 0, 14,
and 56 days of storage at 4°C. At each time point, allograft
samples were stained using Calcein and Ethidium Bromide in
order to stain the living and dead chondrocytes respectively.
As well as using these samples to measure GAG and HP content
to help further evaluate the mechanical properties of the
stored allografts at each time point. The average number of
living and dead cells (3 different counters) at each time point
was used in all statistical analysis performed in this experiment.
Results: At day 0 an average median value of 90.4% of
chondrocytes were viable, which dropped after 14 and 56
days of storage across all solutions. However, Solution 3
(DMEM) showed the highest concentration at 14 days while
Solution 4 (LR based) showed the highest chondrocytes
viability after 56 days with 79.2 and 56.6% respectively.
Moreover, the average GAG content across all media was
comparable between the day of harvest 3.76% and after 14
days of storage and 56 days of storage. In addition, HP concentration was found to be almost constant throughout the
duration of storage across all storage solutions.
However, it is worth mentioning that after performing the
Kruskal-Wallis-Test for non-parametric data none of the
groups was found to be statistically significant when compared
to other groups and other time points.
Conclusion: Some studies have suggested that DMEM
based storage solutions are superior to LR based ones. It is
accordingly of great interest that we managed to find LR based
storage solution that show comparable and sometimes
superior results when compared toDMEM based solutions.
This will in fact help us find the best solution media that can
be used by countries in our region of the world and that
complies with the enforced laws of these countries.

Oncology
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Resistance of Colorectal Carcinoma Cells SW48
to Irinotecan and Elevated TOP1 Expression
Are Related to KRAS-Status Dependent
MAPK-Pathway Activation
P. Camaj1, C. Haertl2, D. Modest3, V. Heinemann3,
N. Naß4, T. Kalinski4, Y. Zhao1, C.J. Bruns1
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Background and Aims: The aim of this study is to investigate the impact of the KRAS mutation status on irinotecan
efficacy of CRC cells.
Methods: The in vitro activity of irinotecan was determined by MTT assay. Furthermore, we investigated the effects
of inhibition of ERK1/2-phosphorylation using PD 98059 as
well as ELK1-siRNA on TOP1 expression and irinotecan sensitivity. ChIP was used to analyze binding of ELK1 at the TOP1promoter. Human CRC cancer specimens were investigated by
immunohistochemistry for correlation of ERK1/2 expression.
ELK1 activity, and KRAS-status.
Results: Resistance to irinotecan depends on the KRASstatus of CRC cells. KRAS mutant CRC cells were more to irinotecan treatment in particular when mutated at G12A, G12C,
G12S, and G12V. Resistance is proportional to TOP1
expression. Most sensitive are CRC cells KRAS wild type and
KRAS mutant at G13D. Immunohistochemical analysis
revealed dependency of ERK1/2 and ELK activation on the
KRAS-status. Inhibition of ERK-phosphorylation as well as
down regulation of ELK1 expression leads to downregulation
of TOP1 expression and sensitization of CRC cells to irinotecan. ELK1 binds to the TOP1 promoter and regulates its
expression.
Conclusion: Differences in KRAS mutation status determines sensitivity of SW48 CRC cells to irinotecan via regulation of the MAPK-pathway leading to activation of ELK1
serving as a transcription factor for TOP1 expression and
consequently irinotecan sensitivity.
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Phenotypic Heterogeneity of Disseminated
Tumor Cells Is Predetermined by Primary
Tumor Hypoxic Microenvironments
G. Flügen1,2, A. Avivar-Valderas2, R. Nobre2,
V. Calvo-Vidal2, Y. Wang2, M.R. Padgen3, J. Williams3,
V. Verkhusha4, D. Entenberg4, J. Castracane3, P.J. Keely5,
J. Condeelis4, J. Aguirre-Ghiso2

prolonged quiescent state after a brief exposure to hypoxia
(1% O2) while this response is not observed in triple negative/
DS-MDA-MB-231 cells. We propose that hypoxic primary
tumor stress microenvironments increase phenotypic heterogeneity of DTCs and leads to the expression of the DS. Upon
spreading, these DTCs may be more prone to enter dormancy,
evade anti-proliferative therapies and eventually fuel metastasis.
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Whether primary tumor (PT) microenvironments might
influence the fate of disseminating tumor cells (DTC) has
never been explored in situ. We found previously that breast
tumors enriched for a specific dormancy signature (DS+)
displayed longer metastasis-free periods than those poor
(DS-) for the signature. Key genes in the DS induce quiescence
and are also regulated by hypoxia. We hypothesized that
hypoxic PT microenvironments may spawn a subpopulation
of DTCs that, by virtue of becoming dormant, might escape
therapies and eventually fuel incurable metastasis. We used
H2B-GFP inducible HEp3 HNSCC and photo-switchable
(green-to-red fluorescence) H2B-Dendra2 expressing
MDA-MB-231 and ZR-75-1 human breast cancer cell lines to
identify cells from hypoxic microenvironments. To initiate
spatially defined hypoxic microenvironments in primary
tumors we implanted induction NANo IntraVItal Devices
(iNANIVIDs) carrying a hypoxia-mimetic agent (desferrioxamine – DFOM) in T-HEp3 tumors in vivo or exposed cultured
cells in vitro to either 21% or 1% O2. The regions influenced
by the DFOM-iNANIVID displayed significant upregulation of
p27, NR2F1 and DEC2 (dormancy genes), as well as induction
of hypoxia markers (GLUT1, HIF1a). We also detected this link
in human HNSCC PT samples. We further found a significant
increase in quiescent lung DTCs of hypoxia induced T-HEp3 or
MDA-MB-231 cells, traceable >2 weeks after extravasation
using H2B-GFP and H2B-Dendra2-RED label retention.
Screening for HEp3 tumor cells in murine lungs, we found that
single, unproliferating DTCs originating from the iNANIVID
induced hypoxic regions showed a dormant profile (high p27,
NR2F1, DEC2 and TGFb2) compared to DTCs originating from
a normoxic milieu. Simultaneously, only the hypoxic pretreated group was able to form micrometastasis at 10 days
after injection, suggesting the presence of a more aggressive
sub clone in this group. Further, analysis in 3D models revealed
that ER+/DS+ ZR-75-1 cells are more prone to enter a
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Resveratrol/SIRT1-Mediated Anti-Tumor
Effects in Colorectal Cancer
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Objective: The natural polyphenol resveratrol has been
demonstrated to exert chemopreventive effects in various
cancers, including colorectal cancer (CRC). One of the major
subcellular targets of resveratrol is SIRT1, a NAD+-dependent
protein-modifying enzyme involved in regulating gene
expression, DNA damage repair, metabolism and survival.
However, the role of SIRT1 during cancerogenesis is controversial and it remains unclear, whether resveratrol-mediated
anti-tumor effects are mediated via SIRT1 in CRC. Therefore,
in this study we investigated the role of resveratrol-SIRT1
mechanism in CRC.
Methods: CRC cell lines HCT116 and SW480 were cultivated in monolayer and in three dimensional alginate tumor
models.
Results: Results demonstrated that resveratrol suppressed
proliferation and invasion of CRC cells dose-dependently,
accompanied by a significant decrease in Ki-67 expression.
These effects of resveratrol on CRC cells were abolished by
transient transfection with anti-sense oligonucleotides
against SIRT1 (ASO-SIRT1), demonstrating the important role
of this enzyme in the resveratrol signaling pathway in CRC.
Moreover, resveratrol downregulated nuclear localization of
NF-ĸB, NF-ĸB phosphorylation and its acetylation, and
invasion and metastasis involved NF-ĸB-gene end-products
(CXCR4, MMP-9). Further, we demonstrated via immunoprezipitation, that SIRT1 interacts directly with NF-ĸB, and
that resveratrol could not suppress SIRT1-ASO-induced
NF-ĸB phosphorylation, acetylation and NF-ĸB -regulated
gene products.
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Conclusion: We found that resveratrol exerts its antitumor effects in CRC, at least in part, by targeting SIRT1
signaling pathway.
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Down-Regulation of SPARC by TGF-β in Biliary
Tract Cancer Is Associated with Aggressiveness
and Invasiveness of Tumor Cells
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Objectives: Biliary tract cancer (BTC) is known to have poor
prognosis. BTCs are characterized by a prominent desmoplastic
reaction which might contribute to the aggressive phenotype of
this tumor. The desmoplastic reaction includes excessive
production and deposition of extracellular matrix (ECM)
proteins such as Periostin, SPARC, Thrombospondin-1, as well
as accumulation of different stromal cell types that contribute
to the tumor phenotype by means of cytokine production.
In the present study, we investigated the role of SPARC in
BTC aggressiveness as well as its possible interactions with
TGF-β-signaling.
Material and Methods: Expression levels of several
members of the TGF-β signaling pathway and SPARC were
evaluated by quantitative real-time PCR in six biliary tract cell
lines as well as one immortalized cholangiocyte cell line
(MMNK-1) In addition RNA was isolated from samples of
biliary tract cancer patients (cancer tissue and corresponding
surrounding tissue) and from MMNK1 cells stimulated with
TGF-β for 24 hours and expression of TGF-β, Alk5, E-Cadherin,
ZO-1, and SPARC were analyzed by real-time PCR. The local
ethics committee approved the study.
Results: SPARC expression was the highest in the immortalized cholangiocyte cell line (MMNK1). In highly differentiated cell lines (CCSW1, MZChA1, MZChA2 and TFK-1) SPARC
expression was higher than in undifferentiated and less differentiated cell lines (BDC, SKChA1). Furthermore, there was an
inverse correlation between SPARC expression and the invasiveness and metastases formation in patient samples. Lastly,
TGF-β exposure downregulated SPARC in the immortalized
cholangiocyte cell line (MMNK1) in vitro.
Conclusion: These data suggest that low SPARC expression
might be associated with aggressiveness and invasiveness of
BTC. Moreover, our data shows that down-regulation of
SPARC might be mediated by TGF-β. Further research seems
promising because SPARC levels might be a marker for individual prognosis of a patient and strategies aiming at inhibition of SPARC down-regulation might have potential for
new future therapies of BTC.
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TRD and Substance 2250 in Combination with
Gemcitabine as an Effective New Therapeutic
Strategy against Pancreatic Cancer
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Former studies already showed that the anti-infective
agent Taurolidine (TRD) also displays anti-neoplastic properties against many tumor species in vitro and in vivo. Its antiproliferative and cell death inducing capacity is caused by
several metabolites a.o. Taurultam (TRLT). In this study we
show for the first time, that not only TRD but also substance
2250 – a newly defined innovative derivative of TRLT –
represent an effective new therapeutic strategy against
pancreatic cancer growth in vivo.
Multicellular spheroid cultures of pancreatic tumor cells
were generated. Here cells grow in 3-dimensional structures simulating growth, micro-environmental conditions
and stem-cell like characteristics of real tumors. These in
vitro analyses aimed to analyze the antineoplastic effect of
TRD, substance 2250 and gemcitabine on a putative
pancreatic stem-cell model followed by successful and
effective in vivo testings with all three substances alone and
in combination using xenograft models derived from established pancreatic cancer cell lines as well as patient derived
tissue (PDX).
TRD and substance 2250 both affected growth and consistency of tumor spheroid cultures in which disaggregation was
observed. Analysis of the stem cell marker CD133, revealed a
significant reduction of the amount of stem cell like cancer
cells within spheroid populations under treatment compared
to untreated control cultures, indicating an antineoplastic
capacity of these substances against putative pancreatic
cancer stem cells. Following in vivo testings on PDX models
also revealed the high antineoplastic potential of both
substances. In particular in combination with the standard
agent gemcitabine, the tumor growth was characterized by a
partial remission. This therapeutic concept showed a higher
antineoplastic capacity than gemcitabine mono therapy,
which is mainly aiming on bulk cells alone.
Especially the partial remission of xenograft derived
pancreatic cancer tumor growth in mice, induced by the
combination of TRD or 2250 with gemcitabine, is strongly
relevant towards clinical practice providing new therapeutic
opportunities in pancreatic cancer treatment. These encouraging results build the basis for further functional analysis and
first clinical studies for these promising agents.
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Smurf2 – An Invasive and Oncogenic E3
Ubiquitin Ligase in Colorectal Cancer
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Purpose: Smurf2 (Smad ubiquitination regulatory factor
2) is a member of the HECT family of E3 ubiquitin ligases.
Changes in their expression pattern are known to contribute
to tumorigenesis. Smurf2 plays a decisive role in cell differentiation, proliferation and migration and exhibits a dual role in
cancer – functioning as both oncogene as well as tumorsuppressor. Smurf2 is reportedly dysregulated in different solid
cancer types. Here, we examined the expression and oncogenic potential of Smurf2 in a collective of 98 colorectal cancer
patients.
Methods: Expression levels of Smurf2 in colorectal tumors
and corresponding healthy mucosa were analyzed by quantitative RT-PCR in surgical resection specimens from 98
patients. Immunohistochemistry was applied to assess the
spacial expression of Smurf2. Knockdown of Smurf2 via siRNA
was implemented for migration and invasion assays in DLD-1
and SW-480 colorectal cancer cells.
Results: Quantitative RT-PCR revealed significant tumoral
overexpression of Smurf2 in colorectal cancer tissue compared
to corresponding healthy colon mucosa. Smurf2 expression
correlated significantly with patients’ MSI (microsatellite
instability) status. Remarkably, overall survival was significantly impaired in patients carrying microsatellite stable
tumors with enhanced Smurf2 expression levels. In vitro
analyses revealed that knockdown of Smurf2 significantly
attenuated the migration and invasiveness of colorectal
cancer cells.
Conclusion: To our knowledge we are the first to show that
Smurf2 expression is upregulated in sporadic colorectal
cancer. Smurf2 expression varies depending on the MSI status,
and correlation of microsatellite status and Smurf2 expression
might predict patients’ prognosis. Moreover, Smurf2 supports
migrative and invasive properties in colorectal cancer cells.

Isolation and Characterization of Human
Circulating Tumor Cells (CTCs) of Lung and
Colon Carcinomas

Universität zu Lübeck und Universitätsklinikum
Schleswig-Holstein, Campus Lübeck, Sektion
für Translationale Chirurgische Onkologie und
Biomaterialbanken, Klinik für Chirurgie, Lübeck,
Deutschland; 2National Cancer Institute, NIH, Cancer
Genomics Section, Genetics Branch, Bethesda, Vereinigte
Staaten von Amerika

Background and Purpose: Circulating tumor cells (CTCs)
play an important role in the process of metastasis. They can
only be isolated from human blood in small numbers, which
makes comprehensive characterization of these cells difficult.
The goal of this study is to establish in vitro cultures of CTCs
using conditional immortalization in order to allow comprehensive characterization of CTCs and identification of diagnostic and prognostic biomarkers. Therefore, we tested
different isolation methods and their impact on subsequent
cultivation of CTCs.
Methods: Isolation of CTCs using RosetteSep + SepMate
(Anti-CD36-Enrichment-Cocktails) and MACS-System (CD45Depletion) were tested using a spiking-model with cell lines
from lung- (HCC4006) and colon metastases (SW620). For in
vitro culture of isolated CTCs, a protocol using Rho-kinase
inhibition and conditioned medium (CM) was tested.
Results and Conclusions: Isolation using RosetteSep +
SepMate was especially superior to the MACS-System with
respect to processing time. Further, the yield of isolated
spiked cells was slightly increased and less contaminated with
white blood cells. HCC4006 as well as SW620 grew well in
standard medium after isolation. However, in CM only
HCC4006 grew for about 14 days, while SW620 didn’t grow.
Of note was a fibroblast-like morphology of cells cultured in
CM, which remained unchanged after fibroblast depletion. For
CTCs isolated from blood of patients with lung cancer, no
adherence was achieved in CM, while in RPMI-medium some
adherent single cells could be observed in 4 out of 5 samples.
These cells did not reach confluence within 4 weeks. Hence,
CM with Rho-kinase inhibition altered the morphology of cells
and could not improve in vitro growth of CTCs.
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C. Rieder3, H. Ballhausen3, M.E. Kreis1, K.S. Lehmann1

F. Berlth1, A. Hölscher2, H. Alakus3, C. Gutschow4,
H. Schmidt4, S. Mönig4

1
Charité Berlin – Campus Benjamin Franklin, Klinik
für Allgemein-, Viszeral- und Gefäßchirurgie, Berlin,
Deutschland; 2Charité Berlin – Campus Benjamin Franklin,
Institut für Radiologie, Berlin, Deutschland; 3Fraunhofer,
MeVis, Bremen, Deutschland

1

Influence of Different Applicator Geometries
and Interruption of Hepatic Blood Flow on
Multipolar RFA

Background and Purpose: Radiofrequency ablation (RFA)
is a clinically established minimally invasive therapy option
for liver tumors. However, a high local recurrence rate due to
the size of the tumor, vascular cooling effects of liver vessels
and exact applicator positioning limits its curative application.
The aim of this study was to evaluate the influence of applicator distance and vascular occlusion on multipolar RFA
zones.
Methods: Multipolar RFA was performed in porcine livers
in vivo with three bipolar, internally cooled applicators using
a multipolar ablation mode and applicator distances of 20 mm
and 15 mm. Temporary blood flow occlusion (Pringle’s
maneuver) was performed for an applicator distance of 20
mm. The endpoint of each ablation was an energy application
of 50 kJ. Five ablations were planned for each group. RFA
lesions were planimetrically measured along the cross-section
area at the level of the largest lesion diameter, orthogonally to
the applicators.
Results: 20 mm applicator distance resulted in a median
ablation area of 236 mm2 (225–477 mm2) with non-confluent
ablation areas and vital tissue bridges between the applicators. Median ablation area was 423 mm2 (302–475 mm2)
for the 15 mm applicator distance with confluent and homogenous ablations. However, due to the high variance in 20 mm
applicator distance, the difference in area size was not significant (p > 0.05). Temporary blood flow occlusion (20 mm
applicator distance) resulted in round and homogeneous
ablation areas, which were six times larger compared to ablations with blood flow (236 mm2 vs. 1,520 mm2; p < 0.01).
Conclusions: Minor variations in applicator distance lead
to relevant changes in ablation geometry. The exact positioning of applicators within this small range of 5 mm can be
a problem in clinical practice and could lead to incomplete
tumor ablation. Open-surgical RFA with temporary blood flow
occlusion can avoid cooling effects and can compensate for
variances in applicator distance. Pringle’s maneuver should
be considered in multipolar RFA if exact applicator distances
can not be maintained.

Surgical Therapy of Gastrointestinal
Stromatumors of the Esophagus.
Which Resection Method to Prefer?

Uniklinik Köln, Allgemein-, Viszeral- und Tumorchirurgie,
Köln, Deutschland; 2Markus Krankenhaus, Zentrum für
Chirurgie des Magens und der Speiseröhre, Frankfurt,
Deutschland; 3Uniklinik Köln, Allgemein-, Viszeral- und
Tumorchirurgie, Köln, Deutschland; 4Universitätsklinik,
Chirurgie, Zürich, Schweiz
Background: Gastrointestinal Stromatumor of the
Esophagus (eGIST) is a rare disease, however it is not clear if
the esophagectomy or the thoracoscopic enucleation of the
tumor should be the standard treatment.
Methods: From 2009 until 2015 six patients were surgically treated for eGIST. In five cases a thoracoscopic enucleation was performed, in one case a primary transthoracic
esophagectomy was performed due to mucosal lesions after
extensive biopsies. All patients underwent CT, endoscopy and
endosonography before operation, two patients received a
PET-CT, which showed enhanced uptake at tumor localization.
Results: There were no major complications postoperatively, all resection were classified as R0 in the pathohistological report. In one patient a mitosis rate of 135/HPF was
seen in a tumor of 4 cm size in 2012. In this risk constellation
an adjuvant treatment was performed with Imatinib, which
was stopped after major cutaneous complications after one
year. To that time a local recurrence was seen and an esophagectomy was performed. A therapy with Regorafinib was
applied and a stable disease was seen until present. The five
other patients showed a mitosis rate between 1 and 4 and a
tumor size between 1.4 and 3.5 cm and were free of disease
without adjuvant treatment until present.
Conclusions: In eGIST with a low mitosis rate and a size
<4 cm, a R0 thoracoscopic enucleation seems to be a proper
resection method.
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1

Loss of EIF2B5 Is Synthetic Lethal
to Deregulated APC by Changes in
ER-Stress Response

Universität Würzburg, Institut für Biochemie
und Molekularbiologie, Würzburg, Deutschland;
2
Universitätsklinik Würzburg, Klinik für Allgemein-,
Viszeral-, Gefäß- und Kinderchirurgie, Würzburg,
Deutschland

Background and Purpose: Over 90% of all colorectal
cancers show an activation of the WNT signaling pathway,
mainly due to a truncation of in the tumorsuppressor Adenomatous Polyposis Coli (APC). Therapeutic strategies making
use of this prominent lesion have not yet emerged, since
proteins with a loss of function mutation are poor drug targets.
In a genome-wide shRNA screen we recently identified eIF2B5
to be synthetic lethal with deregulated APC.
Methods: We generated a cell line harboring a Doxycycline
inducible full-length APC (fl-APC) in an APC truncated background. Ribosome Footprint were performed to evaluate the
impact of eIF2B5 knockdown on global translation sets.
Results and Conclusions: EIF2B5 was validated in various
experimental settings, among them different cell lines and
shRNA constructs. EIF2B5 knockdown lead to a significant
growth delay in all used conditions which is dependent on loss
of APC. eIF2B5 is overexpressed in APC mutated compared to
APC wildtyp cells and enhance global protein translation.
Knockdown of eIF2B5 diminish protein translation up regulation and leads to induction of the unfolded protein response
(UPR) in APC mutated cells rather then in APC wildtyp cells.
Loss of APC itself also up regulates UPR. We actually favor a
model in which cells can handle a certain amount of UPR
either induced by loss of eIF2B5 or APC, but not both. We
suggest the existence of a therapeutic window in modulating
UPR for cancer therapy.

Comparative Analysis of Primary and
Metastatic Colorectal Cancer Models
in vivo and in vitro

Universitätsmedizin Rostock, Allgemeine, Thorax-,
Gefäß- und Transplantationschirurgie, AG Molekulare
Onkologie und Immuntherapie, Rostock, Deutschland;
2
Universitätsmedizin Rostock, Institut für Pathologie,
Rostock, Deutschland; 3Universitätsmedizin Rostock,
Abteilung für Allgemeine, Thorax-, Gefäß- und
Transplantationschirurgie, Rostock, Deutschland
Background: Colorectal Cancer (CRC) is a major cause of
cancer-related deaths. Low stage patients have excellent
prognosis but mortality is high in later stages. Additionally, a
quarter of patients suffers from metastatic disease at the time
of diagnosis; with subsequent metastases likely to occur.
Reasons are systemic spread, ineffectiveness of therapeutic
regimens and acquired cellular resistance towards the therapeutics applied. Hence, the development of tumor models
from individual cancers is mandatory for optimization of therapies to achieve long-term survival. Especially the comparison
of primary and metastatic CRC cells from the same patients
will allow for a better understanding of disease biology and
progress.
Methods: Here, we present a detailed characterization of
primary and metastatic CRC models as well as a comparative
analysis of chemosensitivity in vitro and for selected cases in
vivo. Chemosensitivity was tested towards single drugs and
combinations used in the clinic. Characterization included
FACS-analysis, quality control (DNA fingerprint analysis,
testing for absence of mycoplasma and viruses), phenotyping
and basic mutational analysis.
Results: We successfully established tumor models from
primary and metastatic CRCs of 4 patients including two
different metastases in one case (Met1: synchronous and
Met2: metachronous). Cell lines were free of mycoplasma and
viral contaminations, expressed epithelial and immunesuppressive markers and showed differential chemoresponses both in vitro and in vivo.
Conclusion: Our data hold very high potential for developing response prediction models especially benefiting
patients with bad prognosis due to high likelihood of further
metastases.
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Cancer Cell Mediated TLR2, TLR4, and TLR9
Signaling Induces Tumor Cell Proliferation
and Growth Factor Expression in Human
Pancreatic Cancer
T. Grimmig, J. Kreckel, R. Mönch, S. Haack,
C.-T. Germer, M. Gasser, A.M. Waaga-Gasser
Universitätsklinikum Würzburg, Chirurgische Klinik I,
Würzburg, Deutschland
Background: Recent studies showed that toll like receptors
(TLRs) can be expressed by cancer cells themselves and that
their activation can support tumor growth in some entities,
indicating that those patients would benefit from TLR
blockade. For pancreatic cancer, the impact of TLR expression
on tumor growth is only poorly understood. Therefore this
study analyzed the influence of TLR2, TLR4, and TLR9 on
tumor cell signaling and proliferation in pancreatic cancer.
Methods: TLR expression was determined in established
and primary pancreatic cancer cell lines, and human pancreatic
cancer tissue. Additionally, TLR stimulation with pathogen
and damage associated pattern molecules was performed in
BxPC-3, MIAPaca2, and PacaDD135 cells. Cells were investigated for alterations in signaling pathways as well as VEGF/
PDGF and anti-apoptotic Bcl-2 and Bcl-xL expression.
Moreover, tumor cell proliferation was analyzed.
Results: Expression of TLR2, TLR4, and TLR9 was demonstrated in human pancreatic cancer cells and primary
pancreatic cancer. Receptor stimulation resulted in increased
release of VEGF and PDGF. Moreover, activation of MAPK
signaling pathway was observed. Additionally, TLR activation
prompted the expression of anti-apoptotic proteins Bcl-2 and
Bcl-xL and showed promoting effects on tumor cell proliferation.
Conclusion: Interestingly, these findings suggest chronic
inflammation-mediated TLR activation (via self-induced
release of damage associated molecular patterns) to promote
tumor cell proliferation and negatively influence tumor cell
apoptosis. This emphasizes the particular role of TLR2, TLR4,
and TLR9 and their activation and makes TLR blockade a
promising strategy in pancreatic cancer therapy.
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PDGF and Its Pro-Proliferating, Pro-Metabolic,
and Anti-Apoptotic Effect in Colorectal Cancer
Cells
R. Mönch1, T. Grimmig1, V. Kannen2, C.-T. Germer1,
M. Gasser1, A.M. Waaga-Gasser1
1

Universitätsklinikum Würzburg, Chirurgische Klinik
I, Würzburg, Deutschland; 2Universität Würzburg,
Institut für Pharmakologie und Toxikologie, Würzburg,
Deutschland
Background: The platelet derived growth factor (PDGF) is
known to play a fundamental role in different tumor entities.
PDGF influences proliferation and metabolism caused by
changes in intracellular signaling. Involved in cell migration
and proliferation of stromal cells in cancer tissue PDGF represents a key target in cancer therapy. The aim of the study was
to analyze the specific role of PDGF stimulation on tumor cell
proliferation, metabolism, and apoptosis in colorectal cancer
(CRC).
Methods: The human colon cancer cell line HT29 was
cultured and stimulated with PDGF or an Akt inhibitor in a
time-dependent manner. RNA was analyzed by RT-q-PCR for
proliferation marker and components of cellular metabolism.
To investigate the effects of PDGF on proliferation MTS proliferation assays were performed and oxygen consumption
measurements were conducted. Metabolic factors in tumors
from patients with CRC were analyzed by RT-qPCR. Apoptosis
was investigated by Annexin V analysis, Live/Dead assay, and
TUNEL assay.
Results: Stimulation with PDGF in HT29 cells provoked
increased proliferation and a higher glycolytic rate was
observed while oxygen consumption remained unaltered;
blocking of Akt resulted in inhibition of proliferation. Investigated tumor tissues from patients with CRC showed a boosted
glycolysis. PDGF attenuated apoptosis caused by Akt inhibition and thus delayed necrosis.
Conclusion: PDGF intensified proliferation accompanied
with an altered glucose metabolism in HT29 cells. The prometabolic and anti-apoptotic effect of PDGF may support an
accelerated proliferation and thus tumor cell progression.
These data suggest that PDGF plays a crucial role in CRC and
therefore could be an important target in cancer therapy.
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The Mutational Profile and Infiltration Pattern
of Murine MLH1–/– Tumors – Concurrences,
Disparities and Cell Line Establishment for
Functional Analysis
C. Maletzki, F. Beyrich, M. Hühns, E. Klar, M. Linnebacher
Universitätsmedizin Rostock, Rostock, Deutschland
Background and Purpose: Hereditary forms of DNA
mismatch repair deficiency (MMR-D) include Lynch syndrome,
characterized by germline MMR gene defect and constitutional MMR-D, the biallelic form. MMR-D knockout mice may
be representative for both diseases. Here, we focused on
tumor-immune microenvironment and identification of
coding microsatellite (cMS) mutations in MLH1–/– murine
lymphomas and gastrointestinal tumors (GIT).
Methods: Model characterization included PCR for cMS
markers of potential target genes, multicolor flow cytometry
and high-resolution laser scanning microscopy of tumor
microenvironment.
Results: Mutational profiling of 26 coding loci in MSI+ GIT
and lymphomas revealed instability in half of the MS, two of them
(Rfc3 and Rasal2) shared between both entities. MLH1–/– tumors
of both entities displayed a similar phenotype (high CD71, FasL,
PD-L1, and CTLA-4 expression). Additional immunofluorescence verified the tumors’ natural immunosuppressive character. Vice versa, CD3+ T cells as well as immune checkpoint
molecules were detectable. For functional analysis, a permanent
cell line from an MLH1–/– GIT was established and characterized.
Conclusions: Molecular and immunological mechanisms
of MLH1–/– driven carcinogenesis correlate well with clinical
features of LS and constitutional MMR-D, making them
suitable models for preclinical research aiming at MMR-D
related diseases.
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S. pyogenes ADI-Based Therapies for
Treatment of Glioblastoma Multiforme
C. Maletzki, Y. Rosche, B. Kreikemeyer, M. Linnebacher,
E. Klar, T. Fiedler
Universitätsmedizin Rostock, Rostock, Deutschland
Background and Purpose: Arginine auxotrophy constitutes a weak point of several tumors, among them glioblastoma multiforme (GBM). In a prior study, the antitumoral
efficacy towards arginine-depleting substance arginine deiminase (ADI) from Streptococcus pyogenes was shown on a
panel of patient-individual GBM models. Here, we aimed at
improvement of the therapy regimen by combining ADI with
several antineoplastic drugs.
Methods: ADI-sensitive GBM cell lines (n = 4) were
exposed to two rounds of treatment (= 144 h) with ADI and

test substances (Valproate, Sorafenib, Quinacrine and
Vincristine, dose: <IC50 values). Thereafter, the therapyinduced killing was quantified and the effect on radiosensitivity was studied.
Results: Combinations of ADI with Sorafenib or Valproate
boosted ADI-mediated growth inhibition in all tested cell
lines (up to 75% killing). Comparable antitumoral effects
were observed after adding Quinacrine to ADI, while
Vincristin failed to enhance to ADI-mediated oncolysis.
Acridine orange immunofluorescence stainings identified
autophagy as the main cause of tumor growth inhibition. By
contrast, apoptosis and necrosis were only marginally
involved. Additionally, a radiosensitizing effect was seen in
one of the cell lines upon ADI and Sorafenib or Valproate
combination therapy.
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Estrogen Receptor Modulation: Raloxifene,
Estradiol and Anastrozole in Human Colon
Cancer Cells
A. Böckenfeld, M. Arndt, V. Liu, I. Pozius, N. Hering,
M. Müller, H. Seeliger
Charité Campus Benjamin Franklin, Chirurgische Klinik I,
Berlin, Deutschland
Background: Estrogen receptor β (ERβ)-targeting with
the selective estrogen receptor modulator (SERM) Raloxifene
reduces the formation of colon cancers in vivo. Recently, we
demonstated that an ERβ-targeting with raloxifene suppresses
in vitro and in vivo tumor growth by interfering with ERβ
signaling in human pancreatic adenocarcinoma. Further, we
demonstrate the effects of raloxifene, estradiol and the
aromatase inhibitor anastrozole on the in vitro survival and
proliferation of different colon cancer cell lines.
Methods: The human colon carcinoma cell lines HT-29,
SW-480 und CaCo-2 were cultured and exposed to raloxifene,
β-estradiol an anastrozole in vitro. Cell proliferation was
determined by a BrdU assay, survival by a MTT assay. To
analyze the effects of raloxifene on the IL-6 pathway, STAT3/
pSTAT3 western blotting was performed.
Results: Raloxifene treatment resulted in a potent, dose
dependent decreased proliferation in vitro over a nanomolar
dose range. In addition, raloxifene prevents STAT3 phosphorylation in the IL-6 pathway and therefore could lead to antiproliferative signals. The treatment with estradiol and anastrozole as further players in the estrogen pathway leads to
reduced survival and proliferation of all three cell lines as
well.
Conclusions: Corresponding to the in vivo observance,
targeting the ER beta pathway with raloxifene in vitro leads to
a potent reduction of human colon carcinoma growth. The
role of estradiol induced reduction of tumor proliferation as
well as the conflicting anastrozole effects have to be charac-
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terized in detail. Modulation of the estrogen receptor pathway
may be an attractive therapeutic option in subjects expressing
the ERβ isotype.
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Testing CPI-613 in Novel Combinatorial
Chemotherapies for Pancreatic Cancer
S. Kumstel, X. Zhang, B. Vollmar, D. Zechner
Institute for Experimental Surgery, Rostock University
Medical Center, University of Rostock, Rostock,
Deutschland
Background: Pancreatic cancer is currently the fifth
leading cause of cancer death. Therefore, it is necessary to
evaluate new therapeutic options. CPI-613 is a novel cancer
specific inhibitor of the citrate cycle, which already demonstrated anticancer potential in a few clinical studies with
hematologic malignancies and pancreatic cancer. We
combined CPI-613 with two inhibitors of the lactate metabolism, alpha cyano 4 hydroxycinnamate (CHC) and Galloflavin.
Methods: We treated a murine pancreatic carcinoma cell
line (6606PDA), with different concentrations of CPI-613
(50–400 μM) in combination with Galloflavin (30 μM) and
CHC (5 mM). We evaluated cell proliferation with BrdU incorporation and cell death with trypan blue assay. Significance
was analyzed by Mann-Whitney Rank Sum Test followed by
Bonferroni correction (P < 0.05).
Results and Conclusions: The treatment with CPI plus
Galloflavin inhibited cell proliferation by 70%, whereas the
Galloflavin and CPI monotherapies inhibited proliferation
only by 30% and 40%, respectively. When evaluating induction
of cell death an even stronger combinatorial effect was seen in
the combinatorial treatment. After combinatorial treatment,
an 8.6-fold higher induction of cell death compared to control
was observed, whereas the single treatments with Galloflavin
and CPI caused only a 1.4 and 2.7-fold higher cell death. After
application of CPI plus CHC cell proliferation was inhibited by
94%. In contrast, the monotherapies CPI or Galloflavin
reduced the proliferation only by 43% or 14%. Based on these
data of anticancer potential it is desirable to test the two therapies in a murine syngeneic orthotopic tumor model.
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Ploidy Status Reveals the Detection of a
High-Risk Subgroup within Hormone Receptor
Positive Breast Cancer Patients
A. Lischka1, A. Kocak1, N. Doberstein1, T. Gemoll1,
S. Freitag-Wolf2, C. Thorns3, R. Sennerstam4,
K. Heselmeyer-Haddad5, T. Ried5, G. Auer6,
J.K. Habermann1
1

Klinik für Chirurgie, Universität Lübeck und UKSH,
Campus Lübeck, Sektion für translationale chirurgische
Onkologie und Biomaterialbanken, Lübeck, Deutschland;
2
Institut für Medizinische Informatik und Statistik, UKSH,
Campus Kiel, Kiel, Deutschland; 3Institut für Pathologie,
Universität Lübeck und UKSH, Campus Lübeck, Lübeck,
Deutschland; 4Institutes for Oncology and Pathology,
Karolinska Institute, Stockholm, Schweden; 5Genetics
Branch, National Cancer Institute – NIH, Bethesda,
Vereinigte Staaten von Amerika, 6Karolinska Biomic
Center, Karolinska Institute, Stockholm, Schweden
Background: Genomic instability is associated with poor
survival in several solid cancers. In line, for breast cancer
various studies indicate an association between ploidy status
and overall survival. Therefore, the aim of our study was to
examine the impact of ploidy status on disease progression,
recurrence and overall survival of patients with breast cancer.
Methods: The ploidy status, categorized as di-, tetra- or
aneuploidy, has been analyzed in tumor samples from a cohort
of 5,500 breast cancer patients with clinical follow up data of
>10 years. All samples were collected in collaboration with
the Karolinska Institutet, Stockholm. In a first pilot study, we
compared a subset of 100 patients with metastasis to 100 ageand stage-matched patients without metastasis.
Results: Our analyses showed that the overall survival
correlated significantly with the ploidy status of the tumor
(p = 0.01; Hazard Ratio = 1.2; 95% CI = [1.03; 1.35]). By
comparing all clinical parameters, only hormone receptor
(HR) status showed significant association with ploidy status:
HR negativity was associated with a significant higher rate of
aneuploidy than HR positivity (p = 0.01). In a subsequent
analysis of HR negative and positive patients separately, the
subgroup of HR positive patients still showed significant
differences between the overall survival of patients with
aneuploid and di-/tetraploid tumors (p = 0.02; Hazard Ratio =
1.2; 95% CI = [1.03; 1.45]).
Conclusion: Our results confirm the strong impact of
ploidy status as a prognostic biomarker in breast cancer.
Interestingly, within the subgroup of HR positive patients,
ploidy status detects a subgroup with significantly worse
prognosis. These results might be clinically relevant, e.g.
regarding personalized therapy for HR positive patients. To
further validate the clinical relevance, we will analyze ploidy
data of all 5,500 patients. In addition, associations with further
clinical data including treatment regimens of the patients will
be performed.
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Darifenacin Inhibits Tumor Growth of Colon
Cancer in an Orthotopic Xenograft Mouse
Model
V. Liu, A. Böckenfeld, I. Pozios, M. Arndt, M.E. Kreis,
H. Seeliger
Charite Campus Benjamin Franklin, Klinik für Chirurgie,
Berlin, Deutschland
Background: It has been previously shown that the muscarinic M3 acetylcholine receptor (M3R) influences proliferation of colon cancer cells in vitro. In this study we now aim to
demonstrate that the M3R specific acetylcholine antagonist
darifenacin inhibits tumor growth of colon cancer in an orthotopic xenograft mouse model.
Methods: Human HT-29 colon cancer cells (106
cells/10 μL medium) were injected subserosally in the
cecum of BALB/c nu/nu athymic nude mice (6–10 weeks,
20 g) to generate orthotopic tumor growth. On postoperative days 2 to 42 after tumor cell injection, darifenacin (2.5
mg/kg KG) or carrier solution (NaCl) was injected intraperitoneally. We examined 9–10 animals per group. After
6 weeks, animals were sacrificed. Tumor volume, tumor
weight as well as number and type of metastasis were
assessed.
Results: We found a significant reduction of tumor volume
(68.5 mm3 vs. 179.1 mm3) as well as tumor weight (102.3 mg
vs. 230.1 mg) in the animals treated with darifenacin. In
addition, liver metastasis (0% vs. 9%) and lymph node metastasis (60% vs. 90%) were also reduced.
Conclusions: Our work shows that treatment with the
M3-acetylcholine receptor antagonist darifenacin reduces
tumor growth of colon cancer in an orthotopic xenograft
mouse model. This makes cholinergic signaling an interesting
new therapeutic target in the treatment of colon cancer.
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Wnt/β-Catenin-Signalling Molecules during
the Barrett’s Sequence
K. Götzel, O. Chemnitzer, A.-K. Lamprecht, O. Lyros,
F. Rolfs, I. Gockel, R. Thieme
Universitätsklinikum Leipzig, Klinik und Poliklinik für
Viszeral-, Transplantations-, Thorax- und Gefäßchirurgie,
Leipzig, Deutschland

The Esophageal adenocarcinoma (EAC) is increasing over
the last decades in the western population by approx. 600%
and the overall survival remains poor. To improve EAC
therapy and to increase our knowledge about the underlying
cellular mechanism and signalling pathways responsible for
EAC development, we did an in -depth Wnt/β-catenin-signalling
pathway analyses.

We used 6 immortalized cell lines representing the
different stages of the Barrett’s sequence from squamous
epithelium to EAC (epithelial (EPC1, EPC2), metaplastic
(CP-A), dysplastic (CP-B) and adenocarcinoma (OE19, OE33))
to investigate Wnt/β-signalling molecules (ligand, receptors
and the intracellular signaling cascade) by RT- and qRT-PCR.
The ligands Wnt3a and Wnt5a were only expressed in the
epithelial cells EPC1 and EPC2. During the progression of the
Barrett’s sequence Wnt3a and Wnt5a expression is lost.
However, the dysplastic cell line CP-B shows a very high
Wnt5a level, but its functional or pathophysiological contribution is still not clear. Investigating the 10 frizzled receptors,
we could detect FZD1-3 and FZD5-7 in all cell lines, FZD4 and
FZD8-10 show a cell type specific pattern, missing FZD8 in
EAC cells. However, FZD10 is only found in EAC cells. The Wntsignalling target gene Axin2 is increased within the Barrett’s
sequence. Wnt3a (200 ng/ml) treatment in EAC cells results
in an increase of Axin2 expression in OE19 cells but not in
OE33 cells. However, an increase in GSK3ß-phosphorylation
was only seen in the dysplastic cell line CP-B and not in
squamous epithelial and EAC cells. The highest consecutive
activation (phosphorylation) of ß-catenin and GSK3ß was
seen in the epithelial and metaplastic cells.
Performing an in-depth analysis of ligands, receptors,
co-receptors and cellular downstream molecules of the
Wnt/β-catenin-signalling pathway shows a high diversity of
this signalling pathway in the Barrett’s sequence from
squamous epithelium to EAC. However, we suggest a strong
contribution for the Wnt-axis with Wnt-depending and -independent stages during the tumorigenesis of the esophageal
adenocarcinoma.
Supported by the Junior Research Grant of the Faculty of
Medicine, University of Leipzig.
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Treatment of Esophageal Adenocarcinoma
Cells in vitro by Targeting Nrf2 and
Hemeoxygenase-1 (HO-1)
R. Thieme, F. Rolfs, A. Klotz, I. Gockel
Universitätsklinikum Leipzig, Klinik und Poliklinik für
Viszeral-, Transplantations-, Thorax- und Gefäßchirurgie,
Leipzig, Deutschland

Chemotherapeutics induces cellular stress. Detoxification
mechanisms are essential for cell’s survival and could be a
vulnerable target to combat tumors. Thereby Nrf2, which is
responsible for the cellular stress defense by inducing hemeoxygenase-1 and glyoxalse-1 by an antioxidant response
element, will be evaluated as a potential target in tumor
therapy.
We investigated Nrf2 and HO1 in an esophageal adenocarcinoma (EAC) in vitro model representing the Barrett’s
sequence from squamous epithelium to EAC, the epithelial
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(EPC1, EPC2), metaplastic (CP-A), dysplastic (CP-B) and
adenocarcinoma (OE19, OE33) cell lines and the role of Nrf2
and HO-1 in resistance to chemo therapeutics.
The transcription factor Nrf2 and its downstream targets
GLO1, GLO2 and HO-1 are increased with the Barrett’s
sequence from squamous epithelium to EAC. OE33 cells are
highly receptive to 5-FU with an IC50 of 0.58 μM, no growth
inhibitory effect was seen in OE19 cells under 5-FU treatment.
Inhibiting Nrf2 with trigonelline (0.1 μM or 1 μM) drop down
the IC50 to 5.7 μM of 5-FU in OE19 cells. In OE33 cells no
further reduction of the IC50 could be observed by trigonelline
treatment. However no additional inhibitory effect by affecting
the HO-1 by ZnPP under 5-FU treatment could be observed.
5-FU slightly increased GLO1 in OE33 and OE19 cells (1.5 fold)
after 48 h. HO-1 was increased in 1 μM and 10 μM 5-FU treated
OE33 after 24 h, 48 h and 72 h by 5.8 fold. 5-FU had no effect
on HO-1 expression in OE19 cells. The transcription factor
Nrf2 itself was slightly increased in 5-FU treated OE33 cell
after 24 h and 48 h.
GLO1, GLO2 and HO-1 show different expressions levels in
the EAC cells OE33 and OE19, which also show differences in
the responsiveness to 5-FU. A targeted inhibition of a central
transcription factor Nrf2 resulted in an increased responsiveness to 5-FU in a before 5-FU-resistent cell line. Further
target identification and inclusion of other chemotherapeutics
will help to find new therapeutic target in EAC treatment.

83

Correlation of Macroscopic Bipolar RFA
Ablation Zones to Histology Using an
in vivo Porcine Model
O. Gemeinhardt1, F. Poch1, U. Zurbuchen1, G. Corte2,
A. Buhlmann1, J. Vahldiek3, S. Thieme3, S. Niehues3,
M. Kreis1, K. Lehmann1
1

Charité – Berlin, Department of General, Visceral and
Vascular Surgery, Berlin, Deutschland; 2Freie Universität
Berlin, Department of Veterinary Anatomy, Berlin,
Deutschland; 3Charité – Berlin, Department of Radiology,
Berlin, Deutschland
Backround: Radiofrequency ablation (RFA) is a widely
used therapy option for hepatic malignancies. Yet local recurrence rates are still unsatisfying high. Thus fundamental
research is needed to understand more about the physical
properties of RFA. A standardized evaluation system is
required for a proper and reliable evaluation of the RFA. There
has been a controversy discussion concerning measuring and
comparing the real size of RFA-induced ablation zones.
The aim of the study was to correlate the macroscopy of
bipolar RFA in vivo ablation zones to histology.
Methods: Bipolar RFAs (n = 8) were performed in the liver
of anaesthetized domestic pigs on open cavity, using an internally cooled 20 mm RFA-applicator. The endpoint of each

ablation was an energy application of 10 kJ. Immediately after
RFA the animals were euthanized. Liver tissue was cut perpendicular to the centre of the thermolesion orthogonally to the
applicator and the size of the lesion was photographed. In
addition the tissue samples were prepared for cryohistological workup and histochemical analysis of cell viability
(NADH diaphorase). The histological findings were set as the
reliable basis of analysis.
Macroscopical and microscopical thermolesions were
digitally and planimetrically measured along the cross-section
area and the values were statistically correlated.
Results: Histopathological examination of the liver tissue
showed three different zones of ablation. The central ablation
zone showed no cell viability (white zone). The white zone
was followed by the red zone. The red zone could be subclassified into a zone of viable and non-viable cells (red zone 1),
followed by a zone of edema (red zone 2). These three zones
were also found on macroscopic images.
Correlation analysis of microscopic and macroscopic
ablation areas showed a high to very high correlation for the
white zone (67.6 vs. 68.1 mm2, r = 0.95; p < 0.01), the red zone
1 (95.0 vs. 104.8 mm2, r = 0.85; p < 0.01) and the red zone 2
(169.1 vs. 157.0 mm2, r = 0.89; p < 0.01).
Conclusion: Typical white and red zone could be found in
bipolar in vivo RFA of porcine liver tissue. Whereas the red
zone was differentiated into one zone with viable and nonviable cells and one zone of oedematous tissue. High to very
high correlation could be seen for all three ablation zones.
Therefore the macroscopical examination is a valuable tool
for the evaluation of the extension of in vivo RFA. Further
imaging studies can be based on this study.
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Glucose Restriction Increases the
Antiproliferative Response of Colorectal
Carcinoma (CRC) Cells to 5-Fluorouracil (5FU)
C. Barth1, M. Bettina1, M. Hofmann1, S. Gahn1,
M. Camara1, W. Armin2, C.-T. Germer2, C. Otto1
1

Universitätsklinikum Würzburg, Experimentelle
Chirurgie, Würzburg, Deutschland; 2Universitätsklinikum
Würzburg, Klinik für Allgemein-, Gefäß-, Viszeral-,
Kinderchirurgie, Würzburg, Deutschland

Background: Chemotherapy is still essential in anti-cancer
therapies, but linked to harmful side effects. Starvation conditions can sensitize cancer cells to drugs in contrast to healthy
cells Clinical studies have shown that short-term starvation
before/after chemotherapy protects from side effects. Since
cancer cells show high glycolytic activity we analyzed the
impact of glucose restriction on the antiproliferative response
of CRC cells to 5FU.
Methods: Human CRC cell lines (Colo741, LS174T,
HCT116, HT29, SW620) and nonmalignant fibroblasts were
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cultured with 11 mmol/l glucose (nonstarved condition) or
2.7 mmol/l glucose (a concentration that humans can reach
after fasting) and exposed to 5% oxygen (O2), representative
for tumor microenvironment. Cell response to 5FU was determined by calculating the half-maximal inhibitory concentration (IC50) after 72 h.
Results: Glucose starved CRC cells demonstrated an
increased antiproliferative response to 5FU and cell proliferation retarded. Three cell lines were clearly sensitized to 5FU
shown by decreased IC50 values up to 4-fold (p < 0.05) in
comparison to nonstarved cells. In contrast, glucose starvation protected fibroblasts against the antiproliverative
effect of 5 FU.
Conclusions: Glucose restriction can specifically sensitize
CRC cells to 5FU. The fact that this sensitization was observed
at 5% O2 (in contrast to 21% & 1% oxygen), representative to
tumor microenvironment, underline the importance of this
parameter for further analyzes of the mechanisms of glucose
starvation in sensitizing CRC cells to 5FU.
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Neoadjuvant Chemoradiation Changes
Podoplanin Expression in Esophageal
Cancer Patients
U. Warnecke-Eberz1, V. Schweinsberg1, U. Drebber2,
A.H. Hölscher1, C.J. Bruns1, E. Bollschweiler1
1

Uniklinik Köln, Allgemein-, Viszeral- und Tumorchirurgie,
Köln, Deutschland; 2Uniklinik Köln, Pathologie, Köln,
Deutschland
Background and Purpose: Neoadjuvant treatment
improves survival of patients with locally advanced esophageal cancer (EAC and ESCC), but only for responders of the
therapy. Markers predicting therapy response and prognosis
are needed. The transmembrane glycoprotein podoplanin
stimulates increase and migration of tumor cells, its expression
has been related to post-transcriptional regulation by miRNA363.
Methods: Podoplanin expression has immunohistochemically been determined for 195 patients: 90 ESCC, 105 EAC.
RNA has been extracted from paraffin-embedded resection
specimen, miRNA-363 quantified by TaqMan RT-PCR.
Results: Expression of podoplanin was confirmed in ESCC,
its absence in EAC. Podoplanin expression was different
between pre-treatment biopsies and resected specimen after
neoadjuvant RTx/CTx, p < 0.001. After chemoradiation podoplanin expression was significantly reduced. A lower podoplanin expression has also been detected in resected specimen
of 58 patients with RTx/CTx compared to 32 direct surgery
patients, p = 0.0001. A trend between lower podoplanin
expression (0–5%) and better prognosis was detectable.
Podoplanin level in pre-treatment biopsies was not predictive
for therapy response, but seems to be associated with post

transcriptional regulation by miRNA-363. At a cut-off value of
miR-363 <7 the lower miR-363 expression was associated
with a higher podoplanin expression in resected tissue of nonneoadjuvantly treated patients, p = 0.011.
Conclusion: The change of podoplanin expression in ESCC
during neoadjuvant therapy and its prognostic impact may
contribute to a target-based personalization of the treatment.
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miRNome Analysis of Serum Exosomes
Uncovers Differences between Patients with
Adenocarcinoma of the Esophageous and
Healthy Controls
U. Warnecke-Eberz1, S.H. Chon1, O. Eminaga2,
A.H. Hölscher1, U. Drebber3, C.J. Bruns1, E. Bollschweiler1
1
Uniklinik Köln, Allgemein-, Viszeral- und
Tumorchirurgie, Köln, Deutschland; 2Uniklinik Köln,
Urologie, Köln, Deutschland; 3Uniklinik Köln, Pathologie,
Köln, Deutschland

Background and Purpose: Biomarkers for earlier and
non-invasive detection of esophageal cancer would contribute
to a better outcome. Exosomes are bioactive membrane
vesicles released by living cells into body fluids supporting
intercellular communication. Formation and exosomal cargo
are regulated by stress and disease with major impact for
cancer development. Exosomes may transfer their ‘oncogenic
cargo’ to non-transformed cells, influencing oncogenic field
effects and tumor invasion. MicroRNAs (miRs), stable 19–25
nucleotide-sized, non-coding RNAs, are part of exosomal
cargo and specifically regulate protein expression by targeting
mRNAs.
Methods: We isolated exosomes from serum of eight EAC
patients by ExoQuick exosome precipitation kit, isolated total
RNA by Trizol and profiled their miR cargo in comparison to
eight healthy controls by TaqMan miR-arrays. Serum
exosomes have been identified by ELISA, based on the specific
exosomal surface marker CD9 and visualized for quality,
quantity and size specification by Nanoparticle tracking
analysis.
Results: Profiling of 754 miRs identified 62 miRs differently concentrated in serum exosomes of tumor patients and
healthy controls. 42 miRs were concentrated significantly
higher in exosomes isolated from tumor patients. 23 most
significant exosomal ‘onco-miRs’ have been identified for
diagnostic impact. The ‘diagnostic exosomal miR signature’
has been applied to a verification cohort for validation of its
diagnostic properties.
Conclusion: Serum exosomes are presenting miRs as
stable molecular markers and may therefore be applied as an
innovative and non-invasive tool for detection of the presence
of tumor.
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Role of Adipokines in Cell-Proliferation and
Metastasis of Pancreatic Carcinoma Cells
A. Schrenk1, J. Ittensohn1, F. Seyfried2, K. Breitkopf3,
M. Otto1, T. Gaiser4, F. Rückert1
1

Chir. Uni-Klinik Mannheim, Mannheim, Deutschland;
Universität Würzburg, Würzburg, Deutschland;
3
Universitätsklinikum, Mannheim, Deutschland; 4Institut,
Mannheim, Deutschland
2

Backround: Pancreatic ductal adenocarcinoma (PDAC) is
the fourth leading cause of cancer death [1]. Epidemiologic
data suggests that obesity is a negative predictive factor for
survival [2]. The causal relationship is unclear. Pro-inflammatory adipokines IL-6, TNF-α, plasminogen-activatorinhibitor-1 (PAI-1) and leptin may play a role [3]. These
factors might influence the epithelial-mesenchymal transition
(EMT) and the activation of the TGF-β signalling and therefore
enhance metastasis rate, proliferation and invasive growth of
PDAC [4].
Methods: Different PDAC cell lines were incubated in vitro
with serum from 8 obese patients and 8 controls. Determination of the proliferation was carried out by MTT-Assay at 3
different time points. Further, the adipokine serum level of
PAI-1, MCP-1 and adiponectin were determined by ELISA in
these patients. For testing a possible activation of the EMT
through adipokines we analyzed the expression of theEMTmarker E-Cadherin and of target genes of TGF-β signalling,
i.e. h-HMGA2, h-Id1RT, h-PDGFB, h-Snail1 and h-LIF by
qRT-PCR.
Results: We found a significantly (p < 0.05) higher bloodlevel of PAI-1 in the obese group (43.44 ng/ml) than in the
normal-weight one (20.76 ng/ml). In vitro analysis showed
that cell lines incubated with serum of obese patients showed
a higher proliferation rate in MTT-Assay. Results of the RNAexpression analysis have not yet been received.
Conclusion: Our findings show that PDAC-cells increase
proliferation when incubated with serum from obese patients.
This gives further evidence to the influence of obesity on
malignant transformation. QRT-PCR results are still
outstanding but they will give more detailed information on
the molecular mechanisms. The system used provides an in
vitro model for further studies of the underlying molecular
mechanisms.
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Influence of Adipokines on the Growth
Behavior of Colorectal Carcinoma
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1
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Background and Purpose: Epidemiological studies
showed that obesity is a negative predictive factor for survival
in patients with colorectal cancer (CRC). This might be due to
increased secretion of pro-inflammatory adipokines like IL-6,
TNF-alpha, leptin and adiponectin. These factors might
influence epithelial to mesenchymal transition (EMT) and
activation of the TGF-beta signaling pathway. The objective of
this project was to investigate the role and mechanisms of
adipokines on progression of colorectal carcinoma.
Methods: In a first step we compared serum values of
different adipokines in eight morbid obese patients (BMI >40)
and controls. Then we incubated different colorectal adenocarcinomas (LOVO, MCC60, HCT116) with serum of obese
patients and controls and determined proliferation at different
time points by means of MTT-assay. We also analysed the
expression of marker genes within the TGF-beta signaling
pathway and E-cadherin as marker for EMT.
Results: We found a significantly higher blood-level of
PAI-1 in the obese group than in controls. There was no
difference regarding adiponectin and MCP-1. Cell lines incubated with serum of obese patients had a higher proliferation
rate in the presence of serum from obese patients. Results of
RNA expression analysis have not yet been received.
Conclusions: Our findings suggest that adipokines might
indeed play a role in the pathophysiology of CRC. qRT-PCR
results are still outstanding but will give more detailed information on the molecular mechanisms.
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Detection of Early Lymphatic Spread in
Patients with Non-Small-Cell Lung Cancer by
Immunocytology of Disaggregated Lymph
Nodes
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Background and Purpose: Lung cancer is the leading
cause of cancer related deaths worldwide. The high aggressiveness of lung cancer is also reflected by the fact that 40% of
patients with completely resected non-small-cell lung cancer
(NSCLC) relapse within 24 months, which could be mainly
caused by early dissemination of cancer cells. Detection of
early cancer spread could provide important prognostic information and additionally become a helpful tool to select early
stage lung cancer patients who might benefit from adjuvant
therapy. However routine histological methods might not be
sensitive enough to detect small numbers of disseminated
cancer cells (DCC).
Methods: In this study we assessed lung cancer dissemination into lymph nodes (LN) by two methods. We compared
routine histopathology with immunocytology for single
EpCAM positive cells after lymph node disaggregation. Individual single cells were subjected to array Comparative
genomic hybridization (aCGH) to verify the malignant origin
of the isolated single cells.
Results: (i) In 92% of the cases single EpCAM+ cells
displayed genetic alterations and therefore are cancer cells.
(ii) For 99 patients we could directly compare 173 LNs for the
sensitivity of histology vs. immunocytology. In 2% of LNs both
methods detected tumor cells, in 79% both LN halves were
negative. However, in 19% only immunocytology detected
tumor cells whereas in no case histology detected tumor cells
that were not detected by immunocytology (p < 0.0001).
Conclusions: Compared to routine histopathology our
immunocytologic single cell approach showed approximately
11-fold higher sensitivity in detecting lymphatic cancer
spread.
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WNT5A/ROR2 Signaling Is Deregulated in
Esophageal Adenocarcinoma
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Background: The molecular mechanisms underlying the
progression of normal esophageal mucosa to esophageal
adenocarcinoma (EAC) remain elusive. WNT5a is a noncanonical WNT with unclear role in carcinogenesis. WNT5a
functions mainly via ROR2 receptor and exhibits tumor
suppressor activities in some cancers (thyroid, brain, breast
and colorectal), while is upregulated in others (lung, stomach
and prostate). We aimed to determine the role of WNT5a/
ROR2 signaling in EAC.
Methods: WNT5a and ROR2 expression patterns were
analyzed in human esophageal specimens of Barrett’s and
EAC patients as well as in various esophageal cell. Cell proliferation, survival and migratory properties of adenocarcinoma
OE33 cells were assessed following treatment with human
recombinant WNT5a (rhWNT5a). The effect of rhWNT5a on
canonical Wnt-signaling was evaluated by TOP/FOPflash
luciferase assay following ROR2 siRNA-mediated gene
silencing.
Results: ROR2 was overexpressed in EAC tissues compared
to Barrett’s and healthy mucosa, while WNT5a was downregulated. Similar expression patterns were confirmed in representative cell lines in vitro. Treatment of OE33 cells with
rhWNT5a significantly suppressed proliferation, survival and
migration in a dose-dependent fashion. WNT5a inhibited
TOPflash activity in ROR2-wild type OE33 cells, whereas
increased it in ROR2-knockdown cells. ROR2-knockdown in
OE33 cells resulted in decreased cell proliferation and
migration.
Conclusions: Loss of WNT5a along with simultaneous
ROR2 overexpression characterizes the progression of EAC.
This early dysregulation of the non-canonical WNT5a/ROR2
pathway in EAC introduces possible prognostic markers and
novel targets for tailored therapy of this malignancy.
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Treatment of Recurrent High-Grade Gliomas
with Gliasite Brachytherapy
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Background: Oncolytic parvoviruses emerged as promising anticancer modalities, with H-1PV already entering
clinical trials (NCT02653313) for patients with pancreatic
adenocarcinoma (PDAC). Our previous work showed that
H-1PV synergizes with chemotherapeutic gemcitabine (GEM),
and this effect has oncolytic and immune components.
Purpose: To elucidate the mechanism behind anti-PDAC
synergy of presumably incompatible proliferation-dependent
H-1PV with cytotoxic GEM.
Results: The present study shows that infection of human
PDAC cells with H-1PV did not lead to the release of IFN type
I and significant changes of IFNR I/II. PDAC cells showed high
basal expression of ISG15 in untreated conditions which was
continuously rising over time. In all PDAC cells infection with
H-1PV led to the much lower ISG15, OAS, TLR3, IFITM1 mRNA
and protein levels compared to controls starting after 48 h
post infection. H-1PV infection activated multiple interconnected death pathways, and led to robust HMGB1 and IL-1β
release in death-type independent modus, but failed to induce
CRT exposure or ATP release. Combined treatment of PDAC
with H-1PV/GEM resulted in atransient arrest of cells in the
cyclin A1-rich S phase, which was sufficent to support compatibility of proliferation-dependent H-1PV with cytotoxic
regimens, and showed synergizing features for HMGB1, IL-1β
and ATP release.
Conclusion: H-1PV and GEM do not collide but complement
each other and capable to trigger the most effective modus of
anti-cancer response – an ICD, with tumor cells dying while
releasing alarmins required for establishment of sustained
immune protection. Although transient S phase-arrest,
profound down-regulation of ISG15, apoptosis-resistant
secretion of HMGB1 and oncolysis were uniquely fitting,
another crucial ICD-determinant, CRT exposure, was still
missing and indicated a need for inclusion of CRT-inducing
therapeutic.

Background: The present study evaluates our first
treatment experiences in patients with recurrent high-grade
glioma after surgery and external beam radiation therapy and
treated with re-operation and GliaSite brachytherapy.
Methods: Between 2014 and 2016, 3 patients with
recurrent high-grade glioma underwent re-operation and
GliaSite brachytherapy. The patient’s features: 1 male 2
female, age ranged from 55–71 years, Karnofsky performance
status was ≥70. All patients received GliaSite irradiation of the
surgical cavity wall at a dose between 3600 and 4000 cGy at a
depth of 1 cm.
Results: No severe acute side effects were observed during
GliaSite brachytherapy. One case developed a CSF-fistula after
catheter removal with infectious complications. Symptomatic
late radiation necrosis was observed in all 3 patients, evaluated by post interventional MRI and FET-PET/CT. Two
patients are alive at a follow-up of 6 and 7 month after the re –
operation (11 and 16 month after diagnosis), one patient died
24 months after GliaSite brachytherapy (29 month after diagnosis). Out of different reasons, none of the patients was
treated with. with temozolomid.
Conclusions: Patients with recurrent high-grade glioma
can be treated with additional surgery and GliaSite brachytherapy, delivering between 3600 and 4000 cGy at 1 cm depth
without significant acute side effects. The method is in need of
a cost intensive hospital standard, especially a stationary
nuclear medicine department is mandatory.
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Up-Regulation of PDK4 Enhances Hepatocyte
Chemoprotection
S. Pavicevic, M.J. Strowitzki, P. Radhakrishnan,
J. Scheer, A. Ulrich, M. Schneider
University of Heidelberg, Department of General, Visceral
& Transplantation Surgery, Heidelberg, Deutschland
Background and Purpose: Up to 50% of patients diagnosed with colorectal cancer (CRC) will develop liver metastases (CLM), necessitating liver resection. Enhanced hepatic
expression of pyruvate dehydrogenase kinase 4 (PDK4) in
humans correlates significantly with improved overall
survival in patients undergoing preoperative chemotherapy
followed by surgical resection of CLM. We aimed to investigate
chemoprotective effects of PDK4 in vitro.
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Methods: Responses to chemotherapy were studied in
murine healthy liver- (AML12) and colon carcinoma (CT26,
MC38) cells treated with 5-FU. Cell viability was assessed
using WST1- and BrdU-assays. CRISPR/Cas9 or siRNA were
used to transiently up-regulate or knock-down PDK4
expression, respectively. Alternatively, PDK4 was pharmacologically up- or down-regulated using fenofibrate (FF) or
dichloroacetate (DCA). PDK4 expression was assessed by
qRT-PCR. Oxidative stress and DNA damage were measured
using CM-H2XRos probes and TUNEL assays, respectively.
Results and Conclusions: 5-FU treatment dose-dependently enhanced PDK4 expression in AML12 cells. Interestingly, up-regulation of PDK4 via knock-in or pharmacological
induction increased chemotherapeutic resistance of healthy
liver cells and colon cancer cells. Conversely, PDK4 knockdown
enhanced 5-FU mediated cell death. Likewise, oxidative
damage and resulting apoptosis were altered upon modulation of PDK4. PDK4 up-regulation reduced metabolic stress
upon chemotherapy with 5-FU, leading to increased cell
viability. Thus, pharmacological up-regulation of PDK4 might
represent a putative strategy to reduce chemotherapyinduced liver damage and improve patient outcomes.
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Colorectal Carcinoma Infiltrating B
Lymphocytes Are Active Secretors of the
Immunoglobulin Isotypes A, G and M
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Background: Despite the obvious importance of Tumor
infiltrating B cells (TiBc) in immunological circuits, the functional role of TiBc was so far only scarcely investigated. Our
previous analyses of long term EBV-transformed TiBc cultures
revealed clonal rearrangement of the immunoglobulin (Ig)
genes, secretion of Ig, expression of B and plasma cell markers,
an activated immune phenotype and antigen presenting properties [Maletzki et al., 2012].
Methods: Here, we analyzed IgA, IgG and IgM secretion of
infiltrating B cells from freshly resected colorectal carcinomas
(CRC) by ImmunoSpot (n = 25 CRC).
Results: High secretion of IgG and IgA was observed for
9/25 (36%) and 15/25 (60%), low to intermediate secretion
occurred in 8/25 (32%) and 9/25 (36%), respectively. No IgG
was secreted in 7/25 (28%) samples and solely one tumor had
no IgA production. IgM was highly secreted in 6/25 (24%),
intermediate to low secretion was observed in 10/25 (40%)
and no secretion was observed for 6/25 (24%) samples.
Generally, Ig secretion of at least one isotype was observed for

24/25 samples. However, for one sample no Ig secretion at all
could be detected.
Conclusions: These ex vivo data of fresh TiBc validate our
previous finding obtained from EBV-immortalized TiBc
cultures: TiBc produce Ig of the subtypes IgA > IgG > IgM. With
the majority of TiBc secreting IgA and IgG, we conclude that
isotype switch has already occurred. Most TiBc present in CRC
are thus functional. Similar to recent findings in melanoma
and other tumor entities TiBc actively contribute to tumor
control in a dual role of anti-tumoral Ig-production and
antigen-presentation to T cells.

124

SHC1 as a Mediator in Chronic Radiation
Damage
M. Haase, M. Hanschkow, G. Fitze
Universitätsklinikum Dresden, Klinik für Kinderchirurgie,
Dresden, Deutschland
Background and Purpose: Ionizing radiation (IR) during
cancer treatment causes growth retardation, chronic organ
damage and induces cancer. The effects of IR are mediated by
oxygen free radicals. After an interval of several weeks or
longer, changes in growth factor regulation and inflammatory
pathways occur. SHC1 (Src homology and collagen-related
protein 1) is a protein involved in the response to oxidative
stress, growth factor and DNA damage signaling. Therefore,
we studied the role of SHC1 in a model of radiation-induced
lung damage.
Methods: The right lungs of Fisher rats received a single
irradiation of 20 Gy. The distribution, amount and phosphorylation status of proteins was analyzed by Western blotting and
immunohistochemistry at 2 and 3 months after IR.
Results: The phosphorylation at S16 in membrane associated SHC1-p66 is increased at 3 months after irradiation.
Total as well as phosphorylated Y239-240 SHC1-p46 is continuously increased in the cytoplasm after IR. In contrast, cytoplasmic SHC-p52 phosphorylated at Y239-240 is slightly
decreased at 2 months and increased at 3 months after IR
which correlates with the phosphorylation of MAPK1-3. In the
nucleus, Phospho-Y239-240 of SHC1-p66 is decreased
whereas increased in p52 and p46.
Conclusion: Different isoforms of SHC1 display distinct
patterns changes in phosphorylation in the cellular compartments. The effects of SHC1-p52 seem to mediate the activation
of MAPK1-3.
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IL-6/gp130: A Promising Drug Target for
Pancreatic Cancer Therapy
I. Pozios, N. Hering, V. Liu, A. Böckenfeld, M. Kreis,
H. Seeliger
Charite Universitätsmedizin Berlin, Klinik für Allgemein-,
Viszeral- und Gefäßchirurgie, Berlin, Deutschland
Background: Glycoprotein 130 (gp130) is a compound of
the IL-6 receptor complex. IL-6 and the major downstream
effector STAT3 are protumorigenic agents in many cancers,
including pancreatic cancer. Previous studies indicate
Raloxifen as potential inhibitor of IL-6/gp130 interaction.
Furthermore, a novel small-molecule gp130 inhibitor (SC144)
was discovered recently with a broad-spectrum anticancer
activity. Here, we examine in vitro the effect of Raloxifen and
SC144 on the tumor proliferation.
Methods: L3.6pl pancreatic cancer cell lines were used in
cell culture. Western blotting was performed to identify the
effect of IL-6/gp130 inhibition with Raloxifen or SC144 on the
phosphorylation of STAT3. Growth inhibition with Raloxifen or
SC144 was assessed using BRDU and MTT assays. The effect of
Raloxifen was evaluated alone or in combination with Paclitaxel.
Results: Raloxifen and SC144 inhibited cell growth in
L3.6pl pancreatic cancer cells in a dose-dependent manner.
Raloxifen, as a combination therapy with Paclitaxel, reduced
significantly cell proliferation, achieving same therapeutic
results with reduced dose of Paclitaxel. Treatment with
Raloxifen or SC144 shows to suppress the STAT3 phosphorylation in L3.6pl cells. SC144 decreased also the total STAT3
level in these cells.
Conclusions: Raloxifen and SC144 suppress IL-6/gp130/
STAT3 signaling pathway in a pancreatic cancer cell line and
inhibit cell growth proliferation. The combination of Raloxifen/
Paclitaxel shows a therapeutic advantage in comparison with
Paclitaxel alone. These in vitro results suggest IL-6/gp130
interaction as a promising drug target for pancreatic cancer
therapy.
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Extinction of ABCB5 Expression in Pancreatic
Cancer Cells
T. Hank1, M. Herbst1, K. Hu1, D. Männle1, A. Bauer2,
K. Felix1, T. Hackert1, N. Giese1, O. Strobel1
1University Heidelberg, Department of General-, Visceral
and Transplantation Surgery, Heidelberg, Deutschland;
2DKFZ, Department of Functional Genomics, Heidelberg,
Deutschland

Background: Pancreatic ductal adenocarcinoma (PDAC) is
an extremely aggressive, chemotherapy-resistant malignancy.
The expression of a chemotherapeutics/xenobiotics exporter

ABCB5 was found to mark therapy-refractory subpopulation
of tumor cells conveying chemo-resistance in different cancer
types.
Aim: To investigate relevance of ABCB5 in PDAC.
Methods: ABCB5 mRNA expression in pancreatic samples
and tumor cell lines was studied using public databases,
microarrays and qRT-PCR; protein expression – with 5 antibodies in Western blot, FACS and immunohistochemistry
assays. Growth tests and FACS quantified responses to
gemcitabine, 5-FU and doxorubicin in PDAC cells transfected
with ABCB5 siRNA or plasmid.
Results: ABCB5 mRNA was nearly missing in all pancreatic
biopsies and cell lines. Nevertheless, several antibodies
detected abundant ABCB5-positivity of tumor cells in PDAC
tissues, and fractional – in cultures. This immunopositivity,
however, lacked sensitivity to siRNA- and plasmid-based
deregulation, despite excessively overexpressed mRNA and
its efficient reduction by siRNA. Neither down- nor overexpression of ABCB5 altered cellular growth, uptake or sensitivity to chemotherapeutics.
Conclusion: Together with dominant ABCB5-negativity of
PDAC tissues and cell lines, missing protein expression in
RNA-overexpressing cells indicated that ABCB5 presence
might be detrimental for PDAC cells. Then, either cells could
extinct ABCB5 at the level of translation or ABCB5 protein
could instantly extinct the cells. Apparent immunopositivity,
most probably, was non-specific, with available antibodies
cross-reacting with other ABCB-transporters and not be
trusted for ABCB5 characterization.
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The Sequence of EMT-Events at the Invasive
Front of Pancreatic Ductal Adenocarcinoma
U.F. Wellner1, L. Bolm1, D. Bausch1, K. Enderle-Ammour2,
M. Bader2, T. Keck1, P. Bronsert2
1

UKSH Campus Lübeck, Klinik für Chirurgie, Lübeck,
Deutschland; 2Universitätsklinikum Freiburg i.Br., Institut
für Pathologie, Freiburg i.Br., Deutschland

Introduction: We have recently shown that collective cell
migration and partial EMT are the main mode of invasion in
various human adenocarcinomas. This study aimed to redefine
tumor buds on the basis of branching morphology and cell
dissemination. Tumor budding is a clinical phenomenon with
strong prognostic impact defined by small groups of cells
disconnected from the main tumor mass at the invasive front
of human adenocarcinomas.
Materials and Methods: Serial microtome slices from
formalin fixed paraffin embedded tissue were used for virtual
3-dimensional reconstruction of the invasive front of human
pancreatic, breast, colon and lung adenocarcinoma and
stained for PanCK, ZEB1 and E-Cadherin expression. Tumor
cells were characterized by morphology as polarized, rounded
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and spindle-like, as well by expression of EMT markers ZEB1
and E-Cadherin. 3D branching morphology was used to define
tumor mass branches of increasing order. As an alternative
approach, tumor cell cluster size was used to define the
amount of cancer cell dissemination.
Results: Quantitative analysis of morphologic changes and
EMT marker expression revealed that partial EMT features
were not closely associated with the order of tumor branching.
On the other hand, decreasing individual cell cluster size
turned out to be the strongest determinant of increasing
partial EMT features. Using a regression model, a strong
inverse correlation of cancer cell cluster size and EMT features
was confirmed. Using cutoff numbers from the regression
curves, we were able to define a sequence of partial EMT at the
invasive front as follows: loss of membranous E-Cadherin,
expression of cytoplasmic E-Cadherin, expression of nuclear
ZEB1, rounded cell morphology and spindle-like cell
morphology.
Conclusion: Local cancer cell dissemination is accompanied with a sequence of gene expression and morphological
changes suggesting partial EMT in rare cancer cells at the
invasive front.
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Preoperative CA 19-9 Is a Measure of Lymph
Node Metastasis and an Independent
Prognostic Parameter after Resection of Distal
Cholangiocarcinoma – A Multicenter Study
E. Petrova1, F. Rückert2, D. Bausch1, R. Grützmann3,
B. Rau4, U.T. Hopt5, T. Keck1, U.F. Wellner1

(81.6%) underwent pylorus-preserving pancreatoduodenectomy (PPPD), 34 patients were operated for classical
Whipple procedure (18.4%) and 27 patients received additional portal vein resection (14.6%).
Peri-operative mortality was 7.6%. 25.9% of the patients
developed clinically relevant POPF, 14.1% showed high-grade
PPH and clinically relevant DGE was observed with a frequency
of 18.4%. Severe grade C complications occurred in 18.4% of
the patients.
High serum level of CA19-9 positively correlated with high
serum bilirubin level (CC = 0.200, p = 0.006), high serum CEA
level (CC = 0.404, p = 0.000).
Median overall survival was 28 months. Impairing overall
survival, high serum level of CA19.9 (16.8 vs. 39.0 months, p =
0.001), portal vein resection (14.0 vs. 31.0 months, p = 0.002),
extended operation time (20.5 vs. 36.0 months, p = 0.017), T
stage 3/4 (25.0 vs. 36.0 months, p = 0.043), positive N stage
(20.0 vs. 40.5 months, p = 0.010), lymphangiosis (25.7 vs.
52.3 months, p = 0.012), perineural invasion (21.0 vs. 48.0
months, p = 0.003), G3/4 grading (42.0 vs. 18.0 months, p =
0.002), margin positive resection (16.0 vs. 32.0 months, p =
0.003), grade C post-operative complications (6.0 vs. 30.4
months, p.
Multivariate analysis disclosed only CA19-9 as an independent prognostic parameter, resulting in reduced overall
survival for patients with high serum levels of CA19-9 (16.3
vs. 39.0 months, p = 0.008).
Conclusion: CA19.9 was identified as an independent
prognostic marker correlating with serum bilirubin and CEA
levels and lymph node invasion in this large multi-center
series of patients operated for CCC.

1

UKSH Campus Lübeck, Klinik für Chirurgie, Lübeck,
Deutschland; 2Universitätsmedizin Mannheim, Klinik für
Chirurgie, Mannheim, Deutschland; 3Universitätsklinikum
Erlangen, Klinik für Chirurgie, Erlangen, Deutschland;
4
Universitätsklinikum Rostock, Klinik für Chirurgie,
Rostock, Deutschland; 5Universitätsklinikum Freiburg
i.Br., Klinik für Allgemein- und Viszeralchirurgie, Freiburg,
Deutschland
Introduction: Cholangiocarcinoma (CCC) is associated
with a median 5-year overall survival of less than 10%.
Potential prognostic parameters in CCC remain controversial.
Due to low incidence of CCC, surgical and histo-pathological
data is limited.
Methods and Materials: Patients operated for CCC at 5
German surgical centers were identified from prospectively
maintained databases. Statistical analysis was performed
with SPSS 21, log-rank-test was used for univariate analysis
and Cox regression for multivariate survival analysis.
Results: 185 patients resected for CCC were identified.
Median CA19-9 level was 73 U/ml. Patient baseline parameters were well-balanced, median serum bilirubin level was
1.7 mg/dl, median CEA level was 1.9 μg/l. 151 patients
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Prognostic Value of CEA Expression in
Ampullary Cancer
U.F. Wellner1, H. Fuellgraf2, D. Bausch1, O. Schilling3,
U.T. Hopt4, T. Keck1, P. Bronsert2
1

UKSH Campus Lübeck, Klinik für Chirurgie, Lübeck,
Deutschland; 2Universitätsklinikum Freiburg i.Br., Institut
für Pathologie, Freiburg i.Br., Deutschland; 3Universität
Freiburg i.Br., Institut für Molekulare Medizin, Freiburg,
Deutschland; 4Universitätsklinikum Freiburg i.Br.,
Klinik für Allgemein- und Viszeralchirurgie, Freiburg,
Deutschland

Background: Carcinoembryonic antigen (CEA) is a
commonly immunohistochemically used antibody in pathological routine diagnostics and an overexpression in different
cancers has already been reported. We aimed to examine the
immunohistochemically detectable CEA level in ampullary
cancer and correlate it with clinico-pathological data.
Methods: The retrospective cohort of 40 patients with
ampullary cancer (four excluded) was stained immunohisto-
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chemically; CEA expression was estimated and correlated
with clinico-pathological data.
Results: CEA expression and lymphnode ratio (LNR) were
the only independent predictors of overall survival in multivariate analysis.
Conclusion: CEA expression in ampullary cancer cells
permits an estimation of outcome and suggests an opportunity for individualized CEA-directed therapy.
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Characterization of Oncogenic Signaling
Pathways in Lung Adenocarcinoma
A. Gleinig1,2, U. Dahmen1, I. Petersen1, Y. Chen1, O. Dirsch2
1

Universitätsklinikum Jena, Jena, Deutschland; 2Klinikum
Chemnitz gGmbH, Chemnitz, Deutschland
Background and Purpose: Modern therapy of lung adenocarcinoma (LA) focuses on inhibiting oncogenic signaling
pathways. The main ‘druggable’ pathway involves EGFR. The
diagnostic standard is EGFR mutation analysis, which is costly
and restricted to the most common mutations. Novel strategies to guide therapy decision are warranted.
We want to study whether the EGFR pathway is actively
transmitting signals, as indicated by phosphorylation of
pathway members EGFR and ERK (pEGFR/pERK). We hypothesize that patients with both pEGFR and pERK could benefit
from EGFR targeted therapies. In this proof-of-principle study
we aim at 1) investigating expression and phosphorylation of
EGFR and ERK, and 2) assessing the prognostic significance of
the expression levels of EGFR, pEGFR, ERK and pERK.
Methods: Tissue microarrays were assembled from 140
LA samples (stage I to IIIA) surgically resected between 2005
and 2009. Immunohistochemistry was established to study
the expression and phosphorylation of EGFR and ERK. 5-year
overall survival was determined to assess prognostic significance.
Results and Conclusions: Phosphorylation of EGFR was
not correlated with phosphorylation of ERK (p = 0.600),
suggesting dysfunctional signal transmission in the EGFR
pathway in LA. None of the analyzed markers had prognostic
significance.
Further studies are warranted to investigate a correlation
between pEGFR and EGFR mutation and to assess if pEGFR
and pERK expression indicates an enhanced responsivenessto
EGFR targeted therapy.
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Introduction of a Mouse Model for
Hepatocellular Carcinoma-Associated Cachexia
M. Erdem1, A. Fragoulis1, S. Palus2, S. von Haehling2,
S. Anker2, J. Springer2, T. Cramer1
1

RWTH University Hospital, Molecular Tumor Biology,
General Surgery, Aachen, Deutschland; 2Herzzentrum
Göttingen, Göttingen, Deutschland
Background: Cachexia is characterized by involuntary loss
of skeletal muscle and body fat and accounts for >30% of
cancer-related deaths. The degree of skeletal muscle loss is
associated with poor prognosis in patients with hepatocellular carcinoma (HCC). A great and urgent need exists to better
understand the molecular mechanisms governing CAC in
order to identify novel therapy targets.
Methods: We have analyzed a transgenic mouse model of
HCC (based on hepatocyte-specific expression of the viral
oncogene SV40) termed ASV-B. Mice with a defective innate
immune system (myeloid-specific Hif1a-KO mice) were
crossed with ASV-B mice to analyze the functional importance
of inflammation. Body composition was analyzed via NMR. As
indicators of muscle wasting, proteasome-related and caspase
enzyme activities were measured in muscle and heart tissue.
Results: ASV-B mice show progressive cachexia evidenced
by loss of fat and skeletal muscle mass during HCC development. Myeloid cell-specific Hif1a KO mice displayed
enhanced loss of body fat and elevated cachexia-associated
enzymes in skeletal muscle. Given the well-established role of
inflammation for the pathogenesis of cachexia and the importance of HIF1A for myeloid cell function, these results are
unexpected. The molecular nature of this observation is
currently under investigation by us.
Conclusions: We have identified robust and inflammationindependent cachexia in ASV-B mice. This constitutes the first
report of cachexia in an autochthonous murine HCC model.
We are currently performing a detailed analysis of the
molecular mechanisms underlying this phenotype in order to
identify potential new targets for CAC therapy.

304

Eur Surg Res 2016;57:263–335
© 2016 S. Karger AG, Basel
www.karger.com/esr

DOI: 10.1159/000448816
Abstracts: 20th Surgical Research Days

152

Evaluation of Mono- and Combined
Therapeutic Effect of TIMP-1-GPI with
Doxorubicin in a HT1080-Based Human
Fibrosarcoma Model
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Zhao1,

Hofstetter2,

Qin1,
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A. Udelnow1, T. Kalinski3, Q. Bao4, Y. Wang1,
A. Sen Gupta1, S. Bonifatius1, P.J. Nelson2, C.J. Bruns1
1

Otto-von-Guericke University, Department of General
Surgery, Magdeburg, Deutschland; 2LMU Munich,
Clinical Biochemistry Group, Medical Policlinic, Munich,
Deutschland; 3Otto-von-Guericke University, Department
of Pathology, Magdeburg; 4Zhejiang University,
Department of Plastic and Reconstructive Surgery, 2nd
Affiliated Hospital, School of Medicine, Hangzhou,
Zhejiang, China

Background: Adult-type fibrosarcoma is a highly
aggressive subtype of soft tissue sarcomas. It has been
reported that tumor progression of fibrosarcoma is supported
by a high concentration of tissue degrading, growth-enhancing
matrix metalloproteinases (MMPs). Our current focus lies on
the re-establishment of tissue homeostasis within the tumor
by locally enriching the concentration of tissue inhibitors of
MMPs (TIMPs). In this context, the combination of the TIMP1-GPI protein and doxorubicin is subject of our current
research.
Methods: In vitro, HT1080 was either treated with vehicle
(V), doxorubicin (D), recombinant TIMP-1 (rh), recombinant
TIMP-1 plus doxorubicin (rh+D), TIMP-1-GPI (T), or TIMP1-GPI plus doxorubicin (T+D). For the in vivo part of our
studies, HT1080 cells were implanted s.c. into Balb/c-Nude
mice. The animals were randomized into six treatment groups
(V, D, rh, rh+D, T, T+D) and therapy was initiated. TIMP-1-GPI
and rh-TIMP-1 protein or vehicle were applied locally,
whereas doxorubicin was applied by i.v. injection. The total
duration of treatment was 14 days.
Results: Compared to TIMP-1-GPI monotherapy, the
combination with doxorubicin shows an additive cytotoxic
effect in cell proliferation, migration and clone formation
assays. While both, monotherapy of doxorubicin as well as the
combination treatment with TIMP-1-GPI resulted in an overall
antitumoral effect in vitro, doxorubicin treatment acted vice
versa in vivo by increasing the tumor growth.
Conclusion: While drug combinations with doxorubicin
have proven efficient in many tumors, we show that the
combination of TIMP-1-GPI and doxorubicin in particular
dose may not be suitable in this model.
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Homing Efficacy of Human Mesenchymal Stem
Cells to Cholangiocellular Carcinoma in an
Orthotopic SCID/NOD Mice Model
A. Sen Gupta1, Y. Zhao1, J. Qin1, L. Zhao1, A. Udelnow1,
T. Wartmann1, T. Kalinski1, D. Augsburger1, Y. Wang1,
P. Camaj1, W. Halangk1, P.J. Nelson2, C.J. Bruns1
1

Otto-von-Guericke University, Department of General
Surgery, Magdeburg, Deutschland; 2LMU Munich,
Clinical Biochemistry Group, Medical Policlinic, Munich,
Deutschland

Background: Cholangiocarcinomas (CCCs) are tumours of
the biliary duct system; the majority of CCCs are adenocarcinomas, which are diagnosed in a state of unsusceptible to
neither curative nor alleviating therapy. The aim of the study
is to evaluate whether genetically engineered human mesenchymal stem cells (hMSCs) can effectively home to tumor and
improve the therapeutic options for the CCC, using a suicide
gene which encodes for a thymidine kinase (tk) under the
control of CCL-5 promoter.
Methods: The Effect of hMSC supernatant on tumor cell
line biological function (proliferation, migration and adhesion)
and therapeutic treatment was detected in vitro. For the in
vivo experiment we used two human CCC tumor cell lines Cl-6
and HuCCT-1 in an orthotopic model in SCID/NOD mice. The
intravenous applied genetically engineered hMSCs were
administrated into tumor-bearing mice on different time
points to evaluate the homing schedule. Both tumor and corresponding liver and lung tissues were collected.
Results: We found an increased proliferation and higher
resistant towards therapeutic treatment of Cisplatin and
Gemcitabine. CL-6 and HuCCT-1 are significantly affecting the
ability of hMSCs transmigration and adhesion efficacy. In the
orthotopic SCID/NOD model the CCC cell line with the higher
mitotic index (CL-6) was able to generate aggressive tumors
with a high metastatic potential to the lung. hMSCs were
mostly detected in the lung, overlapping with the metastatic
lesions rather than tumor stroma.
Conclusion: Our results display hMSCs may have an impact
on CCC metastatic tumors. The mechanism of MSC homing to
different stages of tumor is in process to be further evaluated.
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Sorafenib Resistance of Hepatocellular
Carcinoma (HCC) Influences the Homing of
Mesenchymal Stem Cells (MSCs) to Tumor
Stroma via PI3K/Akt/Erk Signalling Pathway
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Background: Sorafenib is a multi-targeted tyrosine kinase
inhibitor approved for patients with advanced HCC. However,
the acquired resistance limits its therapeutic efficacy. MSCs
are a group of heterogeneous cells with multipotency, being
able to migrate to damaged tissue or toward inflammatory
sites. They have been exploited as a tumor-targeting strategy
for cell-based cancer therapy. In this study, we explored the
‘homing’ efficacy and mechanism of MSCs to HCC, in particular
under sorafenib resistance.
Method: Transmigration, invasion and adhesion assays
were used to investigate MSCs interaction with HCC. To
analyse the ‘homing’ mechanism of the MSCs, PI3K/Akt/Erk
pathway was analysed with or without treatment of supernatant of human HCC cell line Huh7 and Huh7-SorR (sorafenib
resistant variant), and CXCR4 expression in tumor cells was
also evaluated. An aggressive HCC mouse model was established by orthotopic injection of Huh7-SorR to further evaluate
the homing effect of MSCs in vivo.
Results: Huh7-SorR was able to attract MSCs significantly
by promoting the migration and invasion of MSCs in vitro.
Both phospho-Akt and phospho-Erk were substantially overexpressed in MSCs threated with supernatant of Huh7-SorR
and CXCR4 expression was accumulated in resistant cells. Cell
tracker labelled hMSCs were detectable in tumor stroma in
Huh7-SorR induced tumors which are high proliferative and
angiogenic.
Conclusions: The present work indicates that Sorafenib
resistance increases the ‘homing’ of MSCs which might be
regulated via PI3K/Akt/Erk signalling pathway. The potential
application of MSCs and genetically modified MSCs in Sorafenib
low response advanced HCC is proposed in view of further
evidence.

Aspirin Inhibits Stem-Like Side Populations
and Enhances Chemotherapy Efficacy in
Esophageal Cancer Progression by Regulating
Wnt and PI3K/AKT/mTOR Pathway

1
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Munich, Clinical Biochemistry Group, Medical Policlinic,
Munich, Deutschland
Background: Aspirin (ASA) was reported to reduce the
risk of esophageal cancer (EC) progression. We have showed
that side population (SP) cells in EC have stem cell-like properties and may be responsible for therapy resistance. Our
objective is to evaluate a therapeutic effect of ASA in EC both
in vitro and in vivo.
Methods: SP proportion with ASA treatment were detected
in EC cells (OE19, OE21, and OE33). Wnt signaling targets,
PI3K/AKT/mTOR pathway and EMT markers were evaluated
by PCR array and western blot. Sorted SP and non-SP cells
were treated with ASA directly. The efficacy of ASA alone or
combined with 5-FU and cisplatin administration by intraperitoneal injection was evaluated in a subcutaneous xenograft
model of OE19.
Results: OE19-SP proportion was dramatically decreased
after 24 h, 48 h, and 72 h with ASA (p < 0.001; similar tendency
was observed in OE21 and OE33). Wnt signaling targets
(SOX2, BMP4, COX-2, Cyclin D1, and CD44) displayed a significant down-regulation in resistant OE19 cells under ASA
treatment. In particular, ASA reduced 5-FU or cisplatin
induced enhancement of SP cells. ASA displayed a stronger
inhibition on SP as compared to NSP proliferation together
with a reduction of ABCG2. 5-FU and cisplatin combined with
daily ASA impaired tumor weight compared to chemotherapy
alone (0.14 ± 0.11 g vs. 0.75 ± 0.2 g, p = 0.0004). Triple therapies induced apoptosis, eliminating thymidylate synthase
accumulation, and effected on phosphorylation of AKT/mTOR
signaling as well as EMT-associated genes alteration.
Conclusion: Aspirin may have an impact on EC progression
by modulating chemo-resistant SP subpopulation. Application
of anti-tumor therapeutic strategy and cancer prevention of
NSAIDs drugs in EC requires further developing.
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3-Dimensional Human Tissue Model to Study
the Malignant Pleural Mesothelioma
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Delayed Fracture Healing Is Partly Caused by a
Severe Hemorrhagic Shock in a Murine Model
K. Bundkirchen1, L.M. Schäck1, J. Reifenrath2,
A.-K. Marten2, B. Welke3, C. Hurschler3, C. Krettek1,
S. Noack1, C. Neunaber1
1Medizinische

Background: The malignant pleural mesothelioma (MPM)

is an aggressive tumor of the pleural cavity. Although MPM
treatment is multidisciplinary, tumor response to chemotherapy and radiotherapy is bad. Development and testing of
new pharmaceutical and immunological treatment approaches
is hampered by the lack of representative in vitro and animal
models. Therefore we apply Tissue Engineering technologies
to generate a 3-dimensional MPM tissue model that mirrors
the tumor biology found in the patient.
Methods: MPM cell lines MSTO211H and JL-1 as well as
tissue specimen from surgery were cultured on a decellularized porcine scaffold (BioVaSc). Culture conditions were
static and dynamic applying a specially designed bioreactor
set-up. Cancer associated fibroblasts (TAF) were isolated
from surgical tumor specimen and co-cultured with MPM cells
on the BioVaSc. The resulting models were characterized
histologically and immunhistologically (Calretinin etc).
Results: MPM cell lines grow in several layers in vitro. Cell
seeding on the BiovaSc reulted in a more homogenous cell
growth and a reduced proliferation rate. Dynamic culture
amplified tumor growth on the BioVaSc. Co-culture with MPM
cell lines stimulated TAF to infiltrate the scaffold while the
MPM tumor cells remained on the (former) epithelial tissue
surface.
Conclusions: Dynamic 3D-culture conditions generate a
realisitic microenvironment for MPM cell lines and primary
TAF to form a MPM tumor tissue in vitro. The combination of
bioreactor systems to warrant tissue nutrition and induce
shear-stress paces MPM cells to show in vitro a less artificial
and clinically more realistic growth pattern. MPM cell growth
and TAF tissue infiltration are cornerstones for the generation
of patient-speciifc MPM tumor models.

Hoschule Hannover, Experimentelle
Unfallchirurgie, Hannover, Deutschland; 2Stiftung
Tierärztliche Hochschule Hannover, Kleintierklinik,
Hannover, Deutschland; 3Medizinische Hochschule
Hannover, Orthopädische Klinik, Labor für Biomechanik
und Biomaterialien, Hannover, Deutschland

Purpose: In patients with multiple trauma delayed fracture
healing is often diagnosed, but the pathomechanisms are not
well known yet. The purpose of the study is to evaluate the
effect of a severe hemorrhagic shock on fracture healing in a
murine model.
Methods: 10 male C57BL/6N mice per group (Fx, TH,
THFx, Sham) and point in time were used. The Fx-group
received an osteotomy after implantation of a fixateur extern.
The TH-group got a pressure controlled hemorrhagic shock
with a mean arterial blood pressure of 35 mm Hg over 90
minutes. Resuscitation with 4 times the shed blood volume of
Ringer solution was performed. The THFx group got both.
Sham-animals received the implantation of a catheter and a
fixateur extern but no blood loss or osteotomy. After 1, 2, 3, 4
or 6 weeks the animals were sacrificed. For the biomechanics
the bones were analyzed via X-ray, μCT and underwent a
3-point bending test. The signaling pathway was analyzed via
RT² ProfilerTM PCR Array Mouse Osteoporosis and Quantikine
ELISA for RankL and OPG. The nondecalcified histology based
on slices of Technovit 9100. Statistical significance was set at
p < 0.05. Comparisons between groups were performed using
the Mann-Whitney U (Fx vs. THFx) or Kruskal-Wallis Test
(other groups).
Results: The experiment showed that after 1 week the
bones of the Fx- and THFx-mice were macroscopically instable.
After 2 weeks the Fx-group showed macroscopically a stable
bridging whereas the bones of the THFx-group were partly
not stable bridged. 3 weeks after surgery the bones of both
groups were stable bridged. Analysis via μCT showed that
trauma hemorrhage leads to decreased density of the bone
and callus and also to increased relative callus content after 2
weeks. The 3-point-bending test showed that the maximum
load is decreased in the group THFx compared to Fx after 2
weeks. The studies of the histology point to a delayed fracture
healing of 1 week in the THFx-animals by optical analysis of
photographs of the slices. The first analyses of the signaling
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pathway show an involvement of the RankL/Opg, Wnt and
BMP pathway.
Conclusion: A hemorrhagic shock has a negative effect on
fracture healing in terms of a reduced density of the bone and
callus, increased relative callus content, a decreased maximum
load shown by biomechanical testing and a reduced mineralization of the callus shown by histology.
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In vivo Heterotopic Culturing of Prefabricated
Tendon Grafts with Mechanical Stimulation in
a Sheep Model
P. Lu1, C. Neunaber1, M. Omar1, M. Ettinger2, C. Krettek1,
M. Jagodzinski3, M. Petri1
1
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Calcific Aortic Valve Tissue: Detection of
Neo-Osteogenesis by Movat Pentachrom
Staining
Dittfeld1,
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Feilmeier1,
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M.
M.
A.
P. Büttner3, K. Plötze1, T. Waldow1, S.-M. Tugtekin1,
K. Matschke1
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Medizinische Fakultät Carl Gustav Carus, TU Dresden,
Forschungsabteilung der Herzchirurgie, Dresden,
Deutschland; 2Clinic of Pediatric Surgery, Technische
Universität Dresden, Research Laboratory, Dresden,
Deutschland; 3Herzzentrum Leipzig Universitätsklinikum,
Universität Leipzig, Rhythmologie, Leipzig, Deutschland

Background and Purpose: Aortic valve (AV) stenosis is the
most common valvular heart disease with an incidence of 3%
for people ≥65 years in the industrialized world. Researchers
suppose osteogenic processes as key mechanisms for the
development of calcific aortic valve stenosis. Aim of the investigation was to determine the rate of neo-osteogenesis with
active mineralization in human AV tissue by Movat Pentachrom staining (MPS).
Methods: Operational replaced aortic valves of 35 patients,
15 female and 20 male with an average age of 66.2 years were
formalin fixed and decalcified using Osteosoft®-solution (10
d). Tissue samples were cut and 2 μm specimens were stained
with MPS to visualize osteogeneic regions. Procedure was
repeated up to five times with at least 100 μm spaces each if
no region of osseous and/or chondromatous metaplasia was
visible. (Immuno)histologically co-stained were epitopes
CD31, alkaline phosphatase, α-SMA and HE-staining.
Results: Osseous metaplasia was detected in 71.4%
samples analyzed. In some cases, these regions were small
and only visible due to the bright color of MVS compared to
HE. 64% of these 25 samples also include a layer of fresh red
colored mineralization. In regions of osseous metaplasia
alkaline phosphatase was strongly expressed.
Conclusions: A higher rate of calcified aortic valve samples
than assumed so far is classified as cusps with areas of neoosteogenesis by the systematic analysis of larger tissue blocks.

Medizinische Hochschule Hannover, Unfallchirurgische
Klinik, Hannover, Deutschland; 2Medizinische Hochschule
Hannover, Orthopädische Klinik, Hannover, Deutschland;
3
Agaplesion e.V. Krankenhaus Bethel, Unfallchirurgie und
Orthopädie, Bückeburg, Deutschland

Objective: The goal of this study is to investigate the
biomechanical and histological properties of the in vivo
heterotopic prefabricated quadriceps tendon grafts with
mechanical stimulation. The clinical goal is to prefabricate a
bone-tendon-bone graft heterotopically as an alternative graft
for ACL reconstruction.
Methods: In a sheep model, 8 quadriceps tendon grafts are
harvested and fixed into culturing chambers at their proximal
and distal ends. Four tendon-chamber constructs are sutured
to the quadriceps muscle proximally, with additional autologous cancellous bone graft from the iliac crest, and fixed into
the superior border of the patella distally, which is regarded
as the mechanical stimulation group. As the control group, 4
tendon-chamber constructs are embedded into the quadriceps muscle without suturing and are distally attached to the
superior border of the patella where multiple micro-fractures
have been created. All sheep are sacrificed 6 weeks postoperatively and the constructs are examined biomechanically
and histologically.
Results: No obvious ossification at each end of the tendonchamber constructs was observed 6 weeks postoperatively.
Biomechanical and histological properties of the heterotopic
prefabricated tendon grafts are currently under investigation.
Conclusion: The reported surgical technique appears to
not macroscopically generate a bone-tendon-bone graft.
Detailed investigations on potential microscopic tissue differentiation and biomechanical properties are still pending.

54

The Establishment and Primary Analysis of a
New Murine Multiple Trauma Mocel
B. Yang
Medizinische Hochschule Hannover, Unfallchirurgie,
Hannover, Deutschland
Aim: According to the World Health Organization, posttraumatic mortality rates are still very high and showed an
increasing tendency. Hemorrhagic shock and overwhelming
immune response in early posttraumatic situation might be
the main cause. Therefore, it is of great importance to establish
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a murine multiple trauma model to study changes in health
parameters in detail after multiple trauma.
Methods: Totally 93 mice were randomly divided into 10
Group, 10 animals per group. Each group has different injury
combination.
A) The Control group, consist of healthy animals without
interventions;
B) The sham group, who received a catheter implantation
but without blood loss;
C) The Fx group, who received a femoral external fixation
and an osteotomy;
D) The Lap Group, who received a 2 cm midline laparotomy;
E) The Th Group, who received a hemorrhage shock (a
mean arterial blood pressure of 35 ± 5 mm Hg maintained for
90 minutes) and a reperfusion;
F) The TT group, who received a thoracic trauma (The
impact energy of the falling weight are 1.47 Joules);
G) The bSTT group, who received a lower leg bilateral soft
tissue trauma;
H) The Poly I group, who received a combination of group
C+E+F;
I) The Poly II group, who received a combination of group
C+D+E+F;
J) The Poly III group, who received a combination of group
D+E+F+G.
After the inducement of entire injury, all animals were
sacrificed after after 6 hours. Blood gas analysis took place
immediately after sacrifice, the organs were afterwards. The
evaluation makes up with: mortality, active score, blood gas
analysis (contain pH/pCO2/pO2/cK+/cNa+/cCa+/cGlu/
cLac), ALT/AST, Kidney-Creatinine/urea and histopathology
of lung, liver, kidney and spleen.
Result: Totally 42 mice (18 in TT group,7 in poly I group, 8
in poly II group, 8 in Poly III group) received thoracic trauma
and 11 of them died immediately after the thoracic trauma but
the others survived. Autopsy shows the cause of death is
cardiac tamponade. Activity score before sacrifice decreased
obviously when compare to pre-operation in Poly I, Poly II,
Poly III, TT, Th Group. At the same time, Lap, Fx and bSTT
shows a general decrease in activity score. Moreover, the
analysis of serum sample and organs are still under
progressing.
Conclusion: After sustain of multiple trauma, most mice
can survive at least six hours. The mortality of this new murine
multiple trauma model is ab 26%. Hemorrhage shock and
thoracic trauma can significant reduce active score and Fx,
bSTT, Lap can only reduce activity slightly. However, the
result should be improved by more experiment.
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3D Volumetry versus Conventional
Volumetry Techniques for the Assessment
of Experimental Lymphedema in the Mouse
Hindlimb
L. Gassert1, F.S. Frueh1,2, C. Körbel1, A. Müller3,
E. Gousopoulos4, N. Lindenblatt2, P. Giovanoli2,
M.W. Laschke1, M.D. Menger1
1

Saarland University, Institute for Clinical & Experimental
Surgery, Homburg/Saar, Deutschland; 2University
Hospital Zurich, Division of Plastic Surgery and Hand
Surgery, Zurich, Schweiz; 3Saarland University Medical
Center, Clinic of Diagnostic and Interventional Radiology,
Homburg/Saar, Deutschland; 4Swiss Federal Institute
of Technology, ETH Zurich, Institute of Pharmaceutical
Sciences, Zurich, Schweiz
Background and Purpose: Lymphedema is characterized
by chronic interstitial inflammation with connective or fat
tissue deposition and limb swelling following lymph accumulation. In industrialized countries, oncologic surgery is the
most frequent cause for secondary lymphedema. Rodent
models have proven useful to unravel regenerative mechanisms of emerging treatment strategies as vascularized lymph
node transplantation. The assessment of limb volume in small
animals is challenging but inevitable when reporting the
efficacy of lymphatic surgeries. Recently, 3D imaging modalities as magnetic resonance (MR) and microcomputed tomography (micro-CT) have been applied for rodent limb volumetry. However, the benefits or disadvantages of these 3D
modalities compared to conventional volume measurement
remain undefined. The purpose of this study was to assess the
reproducibility and reliability of 3D limb volumetry in
comparison to conventional techniques in a lymphedema
mouse model.
Methods: We induced acute lymphedema in the mouse
hindlimb by a modified popliteal lymph node dissection.
Volumes of healthy and operated hindlimbs were assessed
using 6 different volumetric modalities: Micro-CT, MR, ultrasound, limb circumference, planimetry (limb area), and paw
thickness (caliper). Groups of 3 animals were measured on 2
time points between day 3 and 10, resulting in 48 volume
values for statistical analysis. We calculated inter-observer
variability and performed a correlation analysis of the volumetric modalities.
Results and Conclusion: All techniques were characterized by high correlations between two independent
observers (micro-CT r = 0.975; MR r = 0.918; ultrasound r =
0.916; paw thickness r = 0.92; limb circumference r = 0.924;
limb area r = 0.934; P < 0.001 for all modalities). To compare
different 3D modalities requires highly standardized
measuring, as 3D volumetry is prone to inaccuracy due to
different positioning of the animal or imprecise anatomical
landmarks. In addition, paw thickness measurement correlated well to 3D volumetry (micro-CT vs. paw thickness r =
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0.861, P < 0.001). Taken together, caliper-measured paw
thickness represents a time- and cost-effective as well as
minimal-invasive alternative to assess rodent limb swelling.
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Regulation of Liver Lobe Size with
Contradictory Signals
W. Wei, T. Zhang, H. Fang, O. Dirsch, A. Homeyer,
F. Gremse, S. Zafarnia, U. Settmacher, U. Dahmen
Universitätsklinikum Jena, Experimental Transplantation
Surgery, Jena, Deutschland
Background: We hypothesized that the size of a liver lobe
after portal vein ligation (PVL) is the resultant of the balance
between atrophy and a possible simultaneously induced
regeneration stimulus. Therefore we investigated the effect of
two contradictory signals on the size regulation of the portallydeprived lobe and explored the role of collateral formation for
size regulation.
Methods: Lewis rats were subjected either to a regeneration (20%, 70% or 90%PHx) or to an atrophy stimulus (20%,
70% and 90%PVL) or to both concurrent stimuli (either
70%PHx+20%PVL respectively 20%PHx+70%PVL leaving
only 10% as non-ligated lobe behind).
The individual relative weight of liver lobes was assessed,
as well as the hepatic apoptosis (AI) and the proliferation
index (PI). Explanted organs from rats undergoing PVL were
subjected to CT-imaging to investigate collateral formation.
Results: After PHx, the peak PI was observed on POD1 and
was positively related to the extent of resection. After PVL, the
peak AI was high after 20%PVL+70%PVL (about 30%) leading
to a substantial reduction to 30% of the original liver mass,
whereas AI was lower after 90%PVL, associated with the
moderately reduced liver weight of 56% on POD7.
In the combination groups, the maximal PI did differ
substantially, neither in the ligated (about 5%) nor in the nonligated lobes (about 15%). In case of 70%PHx+20%PVL, the
AI in the ligated lobe was low (4%) leading to a slight increase
in size. In contrast in case of the 20%PHx+70%PVL AI was
moderate (15%), leading to a slight decrease in size.
The formation of extrahepatic porto-portal collaterals was
only observed after 90%PVL and 70%PVL+20%PHx
suggesting that collateral formation was related to the
suppression of apoptosis.
Conclusions: The additional liver resection seemed to
counteract the local atrophy in a size-dependent way by
suppressing hepatic apoptosis, possibly facilitated by the
reestablishment of portoportal collaterals as observed after
major PVL.
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Nucleic Acids: The Role of Toll-Like Receptor
3 Signalling in Postoperative Bowel
Inflammation
J. Enderes, K. Stein, B. Schneiker, M. Lysson, J. Kalff,
S. Wehner
Universitätsklinikum Bonn, Klinik und Poliklinik für
Allgemein-, Viszeral-, Thorax- und Gefäßchirurgie, Bonn,
Deutschland
Background: Postoperative ileus (POI) is a common
complication after abdominal surgery and is mediated by a
complex inflammation of the intestinal muscularis externa
(ME). Herein we tested if recognition of double stranded RNA
via the TIR-domain-containing adapter-inducing interferon-β
(TRIF)-TLR-3 pathway is involved in POI.
Methods: POI was induced by intestinal manipulation (IM)
of the small bowel in C57BL/6 (WT), TRIF–/–, TLR-3–/– and
IFNAR–/– mice. POI severity was quantified by expression
analysis of pro-inflammatory markers via qPCR, gastrointestinal transit (GIT) and extravasation of leukocytes into the ME.
Expression of IFN-beta (IFNβ) was detected via IFNβ-luc mice
and analyzed by in vivo imaging system. The TLR-3 expressing
cell population was identified by generation of bone marrow
transplanted mice.
Results: IL-6 and IL-1β were downregulated after IM in
TRIF–/– compared to WT mice. TLR-3–/– mice demonstrated
reduced levels of IL1-α and -β and type-I interferons. POI was
ameliorated in TRIF–/– and TLR-3–/– mice reflected by
decreased leukocyte numbers and normalized GIT, respectively. WT mice that received TLR-3–/– bone marrow transplantation were not protected from POI in contrast to TLR-3–/–
mice with transplanted WT bone marrow. IFNAR–/– mice
showed no difference in GIT and leukocyte infiltration into the
ME. In IFNβ-luc mice we observed no protein IFNβ-signal in
vivo. However p38 MAPK pathway was transiently activated
by IM in the ME.
Conclusions: Our data demonstrate that TRIF/TLR-3
signalling is involved in POI. Downstream signalling of TLR-3
activates p38 MAPK rather than IRF-3 and type-I IFNs
pathway. The responsible TLR-3 ligands have yet to be identified. However self RNA formation during surgical trauma
and luminal nucleic acids seem to be most probable.
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Effects of Hydrogen Sulfide on
Microcirculation in an Axial-Pattern
Skin-Flap-Model
Universitätsmedizin Rostock, Institut für Experimentelle
Chirurgie, Rostock, Deutschland; 2Universitätsmedizin
Rostock, Abteilung für Allgemeine, Thorax- Gefäß- und
Transplantationschirurgie, Rostock, Deutschland; 3Institut
für Experimentelle Chirurgie, Rostock, Deutschland
Background and Purpose: Impaired microcirculation is
an important risk factor for flap necrosis in reconstructive
surgery. Hydrogen sulfide (H2S) is known as an endogenous
mediator influencing multiple molecular targets involved in
ischemic vascular remodelling. The present study analyses
the effect of the H2S-donor GYY4137 (GYY) in a failing flap
model.
Methods: To create an axial-pattern flap, ears of hairless
mice were caudally incised through the base on day 0, thus
dividing three of four neurovascular bundle, resulting in
impaired perfusion of the flap. Treatment with GYY or its
vehicle was performed once, immediately after flap creation
on day 0, or two-times by an additional injection on day 2.
Assessment of microcirculation was performed in 6 defined
zones of the ear using intravital fluorescence microscopy
before and on days 0, 2 and 4 after flap creation and included
functional capillary density, capillary diameter and flow rate
and diameter of the main arterioles and venules.
Flap necrosis was studied planimetrically at days 2 and 4.
On day 4 ear tissues were taken and are currently studied
by means of histology and immunohistochemistry.
Results and Conclusions: Compared to vehicle (12.2 ±
0.8), GYY significantly reduced flap necrosis after both single
(6.6 ± 1.1, p < 0.05) and two-time treatment (8.6 ± 0.8, p <
0.05) at day 4.
Additionally, GYY resulted in a significant capillary vasodilatation in all 6 zones of the ear in both treatment groups on
days 0, 2 and 4.
Moreover, the functional capillary density in pedicle-near
zones was found significantly higher after GYY treatment
compared to vehicle. In contrast, GYY did not influence arteriolar or venular flow rate or diameter.
In summary, GYY improves microcirculation and reduces
necrosis in critically perfused flap tissue.

Influence of Dietary Omega-3 Fatty Acid
Intake on Progression of Non-Alcoholic
Fatty Liver Disease

Background and Purpose: Non-alcoholic fatty liver
disease (NAFLD) is the hepatic manifestation of the metabolic
syndrome and can progress from steatosis to non-alcoholic
steatohepatitis (NASH), fibrosis, and hepatocellular carcinoma
(HCC). It is known that n-3 poly-unsaturated fatty acids
(PUFA) exhibit strong anti-inflammatory potential whereas
the opposite is the case for n-6 PUFA. As inflammation plays a
crucial role in NAFLD progression, we analyzed whether
different n-3 rich diets can improve the outcome in a murine
NASH-fibrosis-HCC model.
Methods: Male C57BL/6 mice were injected streptozotocin intraperitoneally at day two postnatal and received a
high fat diet (HFD, 60% kcal from fat) starting at day 28. Three
experimental HFD, differing in n-3 and n-6 content and ratio
(n-3/n-6: 1:8, 1:1, 5:1), were fed. Subsequent analyses were
performed at an age of 6 (steatosis), 8 (NASH), 12 (fibrosis),
and 20 weeks (HCC).
Results: Analysis of liver lipid content and NAFLD activity
score (NAS) in Oil Red O and H&E stained liver sections
revealed reduced fat content at 8, 12, 20 weeks and a decreased
NAS at 8 weeks in n-3 PUFA rich fed mice (1:1, 5:1) compared
to mice receiving conventional HFD (1:8). Mice fed n-3 rich
diets developed smaller tumors compared to mice fed the 1:8
diet and additionally, 1:1 fed mice developed tumors less
frequently. Moreover, the liver weight/body weight index was
markedly reduced in n-3 rich fed mice (1:1: 9.0%; 5:1: 10.6%)
at 20 weeks compared to 1:8 fed mice (14.1%), indicating less
tumor weight. Of most interest, mortality of the mice strongly
correlated with the n-3 PUFA content and n-3/n-6 ratio of the
HFD (1:8: 43%; 1:1: 14%; 5:1: 6%).
Conclusion: Herein we showed that n-3 rich diet and an
increased n-3/n-6 ratio is beneficial to interrupt NAFLD
progression and improve outcome, thus being a possible therapeutic option against NAFLD.
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Background: There are various approaches for lymphatic
reconstruction after breast cancer related lymphadenectomy.
So far, surgical techniques and pharmacological treatments
were discussed controversially and there is no homogeneous
recommendation for the most functional technique.
Methods: The most important surgical lymphatic reconstructive techniques in humans and animal models are
lympho-lymphatic-, lympho-lymphonodular anastomoses,
and avascular transplantation of lymph vessels or lymph
nodes. In this study, we used a rat model to compare these
different techniques with control groups. 70 Sprague Dawley
rats were divided into 7 groups, which were the four techniques described above compared to a control, ligature of
lymph vessels and removal of lymphatic vessels group. Gadolinium MRI was made directly post-surgery, on day 7 and 21
to detect functional pathways of lymph fluids. Time of surgery,
adhesion score, and macroscopic patency were evaluated
after 7 and 21 days. Additionally, probes were analyzed by
histological and immunofluorescent staining.
Results: Longest times of surgery were estimated in lymph
vessel transplantation of 84.5 min and lympho-lymphonodular reconstruction of 53.4 min, which differ significantly
from control group of 28.44 min. Macroscopic patency, determined by the dye Patent Blue V, was best in lympho-lymphatic,
lympho-lymphonodular and lymph vessel transplantation on
the final day of 7 and 21 days. In Gadolinium MRI, comparison
in lymph node signal intensity difference pre and post reconstruction showed a significant increase after 7 and 21 days.
Conclusions: The comparison between different techniques of lymphatic reconstruction contains a reference to
lympho-lymphatic techniques, whenever the anatomically
circumstances provide this opportunity. However, results
after lymph node surgery showed vital lymphocytes after
reconstruction. Additionally, the endogenous potency in rat
models is very high, so main regeneration takes place in the
first 7 days.

Background: Recently, MRI-based methods became
available to measure the 23Na signal in vivo. Unfortunately,
conventional sequences yield the total tissue content only. To
distinguish between intra- and extracelluar 23Na necessitates
a shift reagent such as Tm[DOTP]5– as shown in peripheral
organs. Studies in the brain were not successful so far because
Tm[DOTP]5– does not cross the intact blood-brain barrier
(BBB). Here, we present a method to transiently open the BBB
for loading the brain with Tm[DOTP]5–.
Methods: Male Sprague Dawley rats anesthetized with
thiobutabarbital (15 mg/100 g body weight) were equipped
with a tracheal cannula and catheters in the femoral artery
(blood pressure monitoring, withdrawal of blood samples)
and in the left carotid artery (bolus injection of mannitol [1.5
ml over 45 sec]) followed by infusion of Tm[DOTP]5– [80 mM
solution, 6 ml over 60 min]). At the end of the experiment the
blood was flushed from the cerebral circulation and the
concentration of Tm measured in brain tissue by total
reflection X-ray fluorescence analysis (T-XRF) methodology.
MRI measurements were performed in a 94/20 Biospec
scanner (Bruker) using a custom-made coil. A Hanningweighted CSI sequence was applied (parameters: TR, 50 ms;
acquisition delay, 0.38 ms; number of scans, 14,340; FID
sampling time, 400 ms; total scan time, 10 min). The spatial
resolution was 1.7 x 1.7 x 1.6 mm3. Coregistration with 1H
images allowed signal read-out from brain tissue only. A
Fourier transform was applied to the FIDs and the resonance
frequency determined. Chemical shift was determined spectroscopically every 10 min after start of Tm[DOTP]5– infusion.
Results: In control experiments hardly any Tm[DOTP]5–
was detectable and the 23Na signal did not change. Following
opening of the BBB with 25% mannitol loading with
Tm[DOTP]5– resulted in a substantial accumulation in the ipsilateral hemisphere with an estimated extracellular concentration of 2.3 ± 1.8 mM and in a chemical shift in the spectroscopic analysis starting at 20 min of loading with Tm[DOTP]5–.
The shifted peak was attributed to the extracellular 23Na
signal.
Conclusions: We successfully accumulated Tm[DOTP]5– in
brain tissue high enough to induce a chemical shift. This
approach for the first time allows distinction of the intra- and
extracellular compartment of the 23Na signal in the living
brain.

Evaluation of Microsurgical Lymphatic
Reconstruction Techniques

Shift Agent Based 23Na-Imaging in the Living
Brain
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Long-Term Caloric Restriction in ApoE
Deficient Mice Results in Neuroprotection
via FGF21 Pathway (Funded by the German
Research Foundation KU 3280/1-1)

Rostock University Medical Center, Institute for
Experimental Surgery, Rostock, Deutschland
Background and Purpose: Caloric restriction (CR) slows

the aging process, extends lifespan and exerts neuroprotective effects in diverse species by so far unknown mechanisms. Based on known neuroprotective effect of FGF21 we
speculate that CR upregulates FGF21 which phosphorylates
neuronal AMPK leading to a decrease of mammalian target of
rapamycin (mTOR) signaling activity and an inhibition of Tauhyperphosphorylation. This in turn reduces the formation of
neurofibrillary tangles (NFTs), a neuropathological hallmark
of Alzheimer disease.
Methods and Results: ApoE deficient mice (apoE–/–),
serving as a model of neurodegeneration, showed reduced
hepatic FGF21 expression when compared to wild type mice.
CR increased FGF21 in both plasma and brain. ApoE–/– mice
further showed higher phosphorylation of ERK1/2 and AMPK
in brain, lower activity of mTOR and decreased Tau-phosphorylation by mid to long-term CR. Finally, CR in apoE–/–
mice caused neuroprotection as indicated by a higher synaptic
plasticity shown by immunohistochemical analysis with
increased number of PSD95-positive neurons and a better
cognitive performance analyzed with morris water maze.
Conclusion: These data provide substantial evidence that
neuroprotection upon CR seems to be FGF21-dependent.
Further experiments are necessary to evaluate FGF21 as a
therapeutic target to treat tauopathy for amelioration of
cognitive performance.

CD24 as a Marker for a Functional
Subpopulation of Mesenchymal Stem Cells
L. Schäck, S. Noack, C. Krettek, C. Neunaber
Medizinische Hochschule Hannover, Hannover,
Deutschland

Human bone marrow-derived mesenchymal stem cells can
adopt either an immune suppressive or an immune stimulative phenotype in response to cytokines or Pathogen-associated Molecular Patterns (PAMPs). While binding of both
PAMPs and Danger-associated Molecular Patterns (DAMPs) to
Pattern Recognition Receptors (PRRs) leads to the activation
of the pro-inflammatory transcription factor NF-kB only
DAMPs but not PAMPs can also be bound by the glycoprotein
CD24. CD24-dependent signaling then inhibits the activation
of NF-kB thereby enabling dendritic cells to discriminate
between DAMPs and PAMPs.
Our laboratory was recently able to show that CD24 is also
expressed by hBMSCs. Furthermore, we found that overexpression of CD24 leads to the downregulation of NF-kB
controlled genes, whereas the knockdown of CD24 conversely
leads to the upregulation of genes controlled by NF-kB. These
results demonstrate that CD24 plays an important role in the
regulation of pro-inflammatory factors in hBMSCs.
In order to obtain a deeper understanding of the expression
pattern and physiological function of CD24 in hBMSCs we next
sought to characterize the properties of hBMSCs which
express CD24 on the cell surface in vivo.
hBMSCs expressing CD24 in vivo (CD24+hBMSCs) were
enriched from bone marrow aspirates after density gradient
centrifugation using magnetic bead-associated cell sorting
(MACS). These cells were subsequently cultured in vitro under
identical conditions as the CD24-depleted cell fraction (CD24hBMSCs) and analyzed in respect to the ISCT criteria for
mesenchymal stem cells by flow cytometry, differentiation
assays and qRT-PCR.
First results show that CD24+hBMSCs can be enriched and
cultured in vitro. Both CD24+ and CD24-hBMSCs fulfill the
ISCT criteria for hBMSCs. The CD24+hBMSCs appear to have a
slightly better osteogenic potential.
In future experiments functional differences – especially in
respect to their immunomodulatory properties – between
CD24+ and CD24-hBMSCs are to be analyzed using techniques
such as transcriptome analysis and T cell-activation assays.
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Enteric Neurospheres Can Be Cryopreserved
Heumüller-Klug1,

S.
K.-H. Schäfer1,2

E.

Wink1,

C.I.

Hagl1,

L.M.

Wessel1,

1

Medical Faculty Mannheim, University of Heidelberg,
Department of Pediatric Surgery, Mannheim,
Deutschland; 2University of Applied Sciences
Kaiserslautern, † Enteric Nervous System Group,
Zweibrücken, Deutschland

Purpose: The gastrointestinal tract is innervated by a
largely autonomous nervous system, the enteric nervous
system (ENS). This coordinates and controls essential functions such as motility, secretion and absorption. During
embryonal development neural progenitor cells overcame
from the neural crest into the gastrointestinal tract and differentiate into neuronal- and glial cells of the ENS. If there is a
fault in the migration of progenitor cells, this leads to a partial
or complete absence of the ENS with considerable loss of
function of the gastrointestinal tract.
For this one alternative therapeutic concept is the autologous transplantation of neural stem cells. These cells might
be harvested in several steps. This means, that storing conditions have to be explored. We therefore investigated several
freezing and thawing protocols that have been used for other
cells for the cryopreservation of enteric neurospheres
(EnNS’s).
Methods: Neural crest derived stem cells were isolated
from rats to generate EnNS’s within 5 days. The EnNS’s were
frozen in four different media with and without DMSO and
kept for 2 weeks at –180°C. Then the cells were thawed and
life-dead assay were performed, the amount and quality of
EnNS’s were investigated by immunohistochemistry and RT
PCR.
Results: Initial results show that EnNS’s survive freezing,
but not without a significant number of dead cells. The quality
of the freezing procedure, respectively the amount of surviving
cells depends on the protocols used.
Conclusion: So in principle the cryopreservation of rodent
EnNS’s is possible without loss of proliferation and differentiation ability, but with decreased viability. This opens up the
way to use storing protocols prior to transplantation.
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Stem Cell Therapy of Extended Liver Resection
in the Pig
H.-M. Tautenhahn1, S. Brückner1, M. Hempel1, F. Pankow1,
C. Uder1, J. Brach1, C. Gittel2, U. Lange1, J. Broschewitz1,
M. Bartels1, U. Pietsch3, B. Christ1
1

Universitätsklinikum Leipzig, Chirurgie II, Leipzig,
Deutschland; 2Universität, Chirurgische Tierklinik, Leipzig,
Deutschland; 3Universitätsklinikum, Anaesthesiologie und
Intensivmedizin, Leipzig, Deutschland
Background and Purpose: Extended liver resection leaves
the remnant organ with metabolic and regenerative challenges often resulting in postoperative liver failure (POLF).
Due to their pro-regenerative features, mesenchymal stem
cells (MSC) might support liver regeneration after extended
resection.
Methods: In the the pig, 2/3 partial hepatectomy was
performed with warm ischemia of 150 min, which induced
liver dysfunction. The impact of bone marrow MSC, delivered
via a central venous catheter or by portal infusion, on liver
function was evaluated by the determination of indocyanin
green (ICG) clearance, and functional parameters like INR,
ammonia and serum transaminases for 24 h.
Results: MSC delivered via the central venous catheter or
by portal infusion significantly improved liver function as
compared to the control group. This was substantiated by the
improvement of liver-specific functional parameters. Determination of paracrine factors revealed an increase in PDGF
A/B in the serum, and in TNFalpha and uPAR in the liver, all
known mediators of liver growth and tissue remodelling.
Conclusions: MSC improved liver function after extended
liver resection by systemic and paracrine mechanisms. Hence,
MSC therapy might aim to prevent POLF after extended liver
resection.
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Taurolidine and the New Substance 2250 Show
an Anti-Neoplastic Capacity on Putative Colon
Stem-Cells in a Spheroid-Culture Model
I. Rüddel1, M. Buchholz1, B. Majchrzak-Stiller1, S. Hahn2,
R.W. Pfirrmann3, W. Uhl1, C. Braumann1
1St.

Josef Hospital Universitätsklinkum der RuhrUniversität Bochum, Klinik für Allgemein- u.
Viszeralchirurgie, Bochum, Deutschland; 2Zentrum
für klinische Forschung der Ruhr-Universität Bochum,
Molekulare Gastroenterologische Onkologie, Bochum,
Deutschland; 3Waggis, Luzern, Schweiz

It is formally known, that the antibacterial substance
Taurolidine (TRD) also displays a decent anti-neoplastic,
highly anti-proliferative and death inducing effect on many
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tumor-cells in vitro and in vivo. Its capacity to inhibit cancer
growth is caused by its metabolites a.o. Taurultam (TRLT). In
this study, we show for the first time that TRD and substance
2250, a derivative of TRLT, show a strong anti-neoplastic
effect on a multicellular stem-cell spheroid-culture model of
colontumor-celllines. In multicellular spheroids, tumor cells
grow in a 3-dimensional structure, which simulates the
growth, micro-environmental conditions and stem-cell like
characteristics of real tumors much better than a monolayer
cell culture. To force formation, we seeded 2x105 colon tumorcells (DiFi, HCT116 and HT29) in ultra-low adhesion plates in
stem-cell media (DMEM F12 supplemented with NEAA, bFGF,
B27 and Penicillin/Streptomycin). Formed Multicellular
spheroids were separated after 1 week from the culture by
using 40 μM cell strainer and further cultivated for a minimum
of additional 72 hours before treatment. The substances TRD,
2250 as well as 5-FU and SN38 (active metabolite of Irinothecan) were applied to the spheroid cultures and the
appearance was examined every 24, 48 and 72 hours. Growth
and consistency of all tumor spheroid cultures were efficiently
affected by TRD and substance 2250 compared to control
cells. The standard chemotherapeutics 5-FU and SN38 had
lower antineoplastic capacity on the colon stem-cell multicellular spheroid-culture model after 48 hours of treatment
compared to the substance 2250. Multicellular spheroidcultures are an in vitro tumor model system of intermediate
complexity between standard monolayer and tumors in vivo.
It could be demonstrated for the first time, that TRD and
substance 2250 have an anti-neoplastic effect on a colon stemcell like multicellular spheroid-culture model, thereby
displaying a promising therapeutic potential against colon
tumor stem cells.

and human embryonic stem cells (hESC) [Wang et al., 2014].
The cell lines TL-OSCAR and OSCAR are both models for
human pluripotent stem cells [Chen et al., 2015]. OSCARcells,
a conventional hESC line, are dependent on FGF2 and activin
signaling for self-renewal. TL-OSCARcells were obtained by
reprogramming of OSCAR cells with a hormone-dependent
form of STAT3 (STAT3-ERT2) and are dependent on LIF and
tamoxifen to self-renew. TL-OSCAR and OSCAR cells exhibit
genetic and epigenetic characteristics of the pluripotent stem
cells of the pre- and post-implantation mouse embryo, respectively.
Methods: HERV loci associated with pluripotency were
selected by gene expression using a custom designed HERV
expression microarray (HERV-V3 chip) and differential gene
expression with more differentiated cells from embryonic
bodies of day 14 (EBJ14). The OSCAR and TL-OSCAR either
specific or common HERV-H loci were bioinformatically
analyzed and compared to CRC specific ones.
Results: The majority of hESC specific HERV loci belonged
to the HERV-H family (same as for the CRC specific ones). The
hESC specific loci are ~14 Mio years old and conserved also in
Chimpanzee and Gorilla whereas CRC specific loci are only
~7 Mio years old and unique to humans. Finally, CRC specific
HERV-H loci possess more transcription factor binding sites
associated with pluripotent cells.
Conclusions: Our data imply HERV-H elements to be
involved in induction and maintenance of pluripotency in CRC
cells (or stem-like subpopulations).

Teaching in Surgery
55

The Human Endogenous Retrovirus Family H
Is Expressed in CRC, hESC and May Promote
Pluripotent Properties in Cancer Stem Cells
C. Mullins1, M. Naville2, J. Becker3, V. Cheynet4,
P.-Y. Bourillot5, P. Savatier5, J.-N. Volff2, F. Mallet4
1

Universitätsmedizin Rostock, Abteilung für Allgemeine,
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Technology Research Institute BIOASTER, Genomics
and Transcriptomics Unit, Lyon, Frankreich; 4Joint Unit
Hospices Civils de Lyon, bioMérieux, Cancer Biomarkers
Research Group, Lyon, Frankreich; 5INSERM, U846, Stem
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Background: Recently, the expression of human endogenous retroviruses (HERV), especially loci belonging to the
HERV-H family, have been described in the context of
colorectal carcinoma (CRC) [Pérot and Mullins et al., 2015]

49

The PhD-Thesis of German Dental
Students – An Annoying Necessity
or a Beneficial Challenge?
M. Weber
Universität Jena, Jena, Deutschland
Background and Objective: It is well known why students
select dentistry as a career. However it is not well known why
they want to pursue a doctoral degree. The aim of this study is
to investigate dental students’ motivation to write a PhDthesis, as well as to address the question to what extent the
students feel prepared for scientific work by the current
medical education at German dental schools. This question is
important to increase the interest in scientific work.
Methods: All 30 German dental schools were contacted via
email with the request to forward a link to an anonymous
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online questionnaire. The questions included aspects of motivation, selection criteria, the teaching of scientific skills, career
prospects, as well as information on the current state of the
thesis, demography and social background. Basic descriptive
statistical analysis was performed using SPSS 22.
Results and Conclusion: Nine dental schools agreed to
forward the link to their students. 463 students participated.
Regardless of gender and professional perspective almost
86% of the surveyed dental students want to do a doctorate.
The motivation to prepare a dissertation is besides ‘Interest in
the topic’ mainly dominated by extrinsic motives like ‘prejudices of patients against dentists without doctoral degree’,
‘higher competitiveness’ and ‘Prestige’. General interest in
scientific work and research plays a secondary role. The vast
majority of the students feel not well prepared for scientific
work. The students want more courses to improve skills like
scientific writing and organization of a dissertation project.
The doctoral scholarship programs offered by most German
universities are not known by almost two-thirds of the
students and therefore hardly used. Although dental education
must focus on manual skills, the teaching of scientific skills
should not be neglected in order to increase interest in
research and maintain the quality of evidence-based dentistry
inGermany.
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Design, Realization and Validation of an
Immersive Web-Based Virtual Patient
Simulator for Training Clinical Decisions in
Surgery
R. Kleinert1, S. Chon2, P. Plum2, D. Stippel2
1

Uniklinik Köln, Abteilung für Allgemeine Innere Medizin
und Nephrologie, Köln, Deutschland; 2Uniklinik Köln,
Klinik für Allgemein-, Viszeral-, und Tumorchirurgie, Köln,
Deutschland
Background: Immersive patient simulators (IPS) allow an
illusionary immersion into a synthetic world where the user
can freely navigate through a 3-dimensional environment
similar to computer games. Playful learning with IPS allows
internalization of medical workflows without harming real
patients. Ideally, IPS show high student acceptance and can
have positive effect on knowledge gain. Development of IPS
with high technical quality is resource intensive. Therefore
most of the ‘high-fidelity’ IPS are commercially driven. Usage
of IPS in the daily curriculum is still rare. There is no academicdriven simulator that is freely accessible to every student and
combines high immersion grade with a profound amount of
medical content.
Aim: Therefore it was our aim to develop an academicdriven IPS prototype that is free to use and combines a high
immersion grade with profound medical content. In addition,
a first validation of the prototype was conducted.

Methods: The conceptual design included definition of the
following parameters: amount of curricular content, grade of
technical quality, availability, and level of validation. A preliminary validation was done with 62 students. Students’ opinion
about acceptance was evaluated by a Likert-scale questionnaire. Effect on knowledge gain was determined by testing
concordance and predictive validity.
Results: A custom-made simulator prototype (Artificial
learning interface for clinical education [ALICE]) displays a
virtual clinic environment that can be explored from a firstperson view similar to a video game. By controlling an avatar,
the user navigates through the environment, is able to treat
virtual patients, and faces the consequence of different decisions. ALICE showed high students’ acceptance. There was
positive correlation for concordance validity and predictive
validity. Simulator usage had positive effect on reproduction
of trained content and declarative knowledge.
Conclusions: We successfully developed a universitybased, IPS prototype (ALICE) with profound medical content.
ALICE is a nonprofit simulator, easy to use, and showed high
students’ acceptance; thus it potentially provides an additional tool for supporting student teaching in the daily clinical
curriculum.

71

Embedding a Virtual Patient Simulator in an
Interactive Surgical Lecture
R. Kleinert, S. Chon, P. Plum, D. Stippel
Uniklinik Köln, Abteilung für Allgemeine Innere Medizin
und Nephrologie, Köln, Deutschland

Lectures are traditionally used for teaching declarative
knowledge. One established tool for clinical education is the
demonstration of a real patient. The use of real patients in the
daily clinical environment is increasingly difficult. The use of
a Virtual patient simulator (VPS) can potentially circumvent
these problems. Unlimited availability and the opportunity of
an electronic feedback system could possibly enrich traditional lecture by enabling more interactivity which meets the
expectations of the current student generation. As students
face the consequences of their own decisions they become a
more active part of the lecture. VPS links declarative knowledge
with visual perception which is known to influence students’
motivation. Up to now, there are no reports about usage and
validation of interactive VPS for supporting traditional
lectures.
In this study we (1) describe the development of a custom
made 3D virtual patient simulator for supporting the traditional lecture and (2) perform a feasibility study including a
first evaluation of this novel educational concept.
Conceptualization included definition of curricular
content, technical realization and validation. A custom made
simulator was validated with 68 students. Students’ opinion
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about acceptance was evaluated. Furthermore, impact on
knowledge gain was determined by testing pre- and postlecture performance.
A custom made simulator prototype that displays a 3D
virtual clinic environment was developed and linked to a
PowerPoint presentation. Students were able to connect to
the simulator via electronic devices (smartphones, pads) and
to control the simulator via majority vote. The simulator was
used in totally 6 lectures and validated in two lectures with
68 students each. Students’ opinion about acceptance, effectivity and applicability was determined. Students showed a
high motivation when using the simulator as most of them
had fun while using it. Impact on knowledge gain was proven
by comparison of chosen therapeutic workflow before and
after the lecture. Students showed significant (p < 0.05)
more correct answers in determination of the therapeutic
workflow after the lecture (27 to 46 correct answers, equals
27 to 68%).
We successfully developed and evaluated a custom made
3D virtual patient simulator for supporting the traditional
lecture. VPS is probably an effective instrument that might
replace real patients in selected lectures and prepare students
for bedside teaching.
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Podcast versus Lecture in Surgical Education –
Digital Literacy and Study Preferences Account
for Differences in Performance
J. Backhaus1, S. Sippel1, K. Huth2, S. König1,2
1

University Hospital Wuerzburg, Julius-MaximiliansUniversity Wuerzburg, Medical Teaching and Medical
Education Research, Würzburg, Deutschland; 2University
Medical Centre, Georg- August- University, Department
of General, Visceral, and Paediatric Surgery, Göttingen,
Deutschland
Background and Purpose: Web-based teaching is offered
without considering interindividual differences in learning.
We present a study in which a lecture was replaced by a
podcast, examining the effect of both formats on student
performance in relation to study preferences and digital
literacy.
Methods: Within the fifth year module ‘Operative
Medicine’, one cohort received a lecture on goitre (winter
term 2014/15), another viewed a podcast. Each semester,
pre- and post-tests were performed to measure knowledge
gain. A survey collected data on demographics, study preferences, and digital literacy.
Results: No differences in student performance were
determined between the two cohorts. Cluster analysis identified two student types: cluster 1 (n = 66) represented
students who prefer to learn traditionally through listening
and taking notes, whereas cluster 2 (n = 69) comprised digi-

tally literate learners. The latter were characterized by their
use of online technology and activity in social networks.
Comparison of the clusters revealed no significant differences in performance in the podcast cohort (p = 0.54).
However, in the lecture cohort, students of cluster 1 outperformed cluster 2 (p < 0.01).
Conclusions: Learning outcome depends on interindividual differences. Students with an affinity to new media
perform slightly better with podcast; however when exposed
to the lecture format they were at a disadvantage. Thus,
faculties should address student heterogeneity by providing
multiple teaching formats.
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Comparing the OSCE and the MCQ Exam:
Which Assessment Format Prepares Better
for the Working Life? A Nationwide Survey of
1,092 Medical Students
S. Müller, U. Dahmen, U. Settmacher
Department of General, Visceral and Vascular Surgery,
Jena University Hospital, Jena, Germany, Deutschland
Background and Purpose: Assessment in undergraduate medical education mostly represents a summative
test of the students’ knowledge and skills. The effect on
preparing students for their working life is rather unknown.
Many authors have reported that students prefer the
objective structured clinical examination (OSCE) as a method
of assessment, compared to the multiple choice question
(MCQ) exam. The present study aims to investigate which
assessment format is considered to prepare better for the
working life using a nationwide online survey of medical
students.
Methods: Third to sixth year medical students in Germany
were asked to complete an 11-item set, presented for both the
OSCE and the MCQ exam, and items on relevant demographic
data (gender, age or academic year). The 11-item set contained
statements which describe specific features medical educators
wish for assessment, such as promoting clinical reasoning
abilities or supporting self-reflection of competencies.
Students’ responses were based on a 5-point Likert scale
ranging from ‘strongly disagree’ to ‘strongly agree’. The
responses to all statements were combined to form an overall
score.
Results and Conclusions: A total of 1,092 students (756
female, 69.3%), with a mean age of 25.4 years (19–45 years),
from 32 German medical schools participated in the survey.
The OSCE achieved a significantly higher overall score than
the MCQ exam (M = 3.21 and 2.41, respectively; p < 0.01).
Cohen’s d of 1.09 indicated a large effect size. The overall score
was not related to population characteristics (r < 0.10).
In conclusion, medical students believe they are better
prepared for their working life by the OSCE, as compared to
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the MCQ exam. A follow-up survey of residents should be
conducted to determine the post hoc perceived effectiveness
of the OSCE assessment.

146

Universal Surgical Part-Task Simulator for
Basic Surgical Techniques and Advanced
Training

Conclusions: Simulator suitable for basic and advanced
surgery techniques. The model showed good construct
validity and ease of use.

Thoracic Trauma Research

I. Novokhatskiy
Universität Duisburg-Essen, Essen, Deutschland
Objective: The manual skills of surgeons, despite rapid

development of science and technology, is still essential for
success of treatment. Errors in surgical techniques could lead
to complications, even to patient’s death. The most important
basic skills in surgery, such as correct suture-techniques and
surgical knots, can be well trained on isolated artificial and
animal organ- and tissue preparations. There is a large and
expanding range of part-task training devices on the market,
however mostly are monofunctional and thus do not cover the
required training spectrum. Aims of the study are
1) to develop a universal surgical part -task simulator,
which should be a) suitable for basic surgical skills and
advanced training, b) the operator can work without assistants, c) sterilization is possible, d) construction is durable.
2) Perform the analysis of efficiency and of the convenience of the simulator through questionnaires and protocols
of training in groups of students.
Methods: Design and manufacture of simulators with
computer aided design. Production of the prototype.
Prospective study design to test the effectiveness of the simulator training, evaluation by means of standardized testing
tasks and questionnaires regarding work quality, speed,
working comfort and satisfaction of probands. Groups each
consisting of 4 students were compared, which run three
times with or without using the simulator training, including
surgical hand knots (duration 1 min), interrupted stitch (pork
skin preparate, inzision-100 mm) and vascular anastomosis
end-to-end (роrk Ao, Diameter 15 mm).
Results: The number of knots in the group without the
simulator during the third trainings sessionwas 16.75 ± 3.44;
in the group with the simulator 16.5 ± 1.04. Duration of the
interrupted stich in the group without the simulator during
the third trainings session was 10.32 ± 1.68; in the group with
the simulator 11.17 ± 3.46 min. Duration of the vascular anastomosis in the group with no simulator training was 16.12 ±
2.33 min; in the group with the simulator 17.27 ± 1.58 min.
Although the results are not statistically significant at this
time the training with simulator allows a more stable fixation
of tissue and suture; in addition no assistant is needed for
vascular anastomosis, allowing for flexible training times; the
elimination of the rotation thus enables more efficient use of
study time.

2

Epidemiology of KRAS, BRAF, and EGFR
Mutations in Lung Cancer in a German Tertiary
Hospital in Patients with Testing Indication
V. Schildgen1, J. Lüsebrink1, O. Schildgen1, E. Stoelben2,
M. Brockmann1
1

Kliniken der Stadt Köln gGmnH, Institut für Pathologie,
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Background: KRAS, BRAF, EGFR, and ALK-mutation
testing is a prerequisite for NSCLC treatments, but there
remains limited epidemiological information about such
mutations in German cohorts.
Methods: Between February 2010 and June 2015 a total
of 1080 tumour samples from 1019 NSCLC-patients were
analysed for KRAS, BRAF, EGFR, and ALK-mutations by Therascreen-pyrosequencing and FISH.
Results: Mutation patterns differed dependent on the
histological subtype and sex. Mainly, adenocarcinomas were
mutated and formed the major histological group. Double
mutations were observed also not explicitly screened for. In
our German cohort female adenocarcinoma patients had
statistically significantly higher rates EGFR mutations than
male patients.
Discussion: The different mutation patterns dependent on
histological phenotypes warrant further epidemiological
studies while suggesting different mechanisms of cancerogenesis.
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Persistence of De Novo Donorspecific
HLA-Antibodies Increases the Risk of Lung
Allograft Dysfunction

Klinikum der Universität München, Thoraxchirurgie,
München, Deutschland; 2Klinikum der Universität
München, Innere Medizin, München, Deutschland;
3
Klinikum der Universität München, Labor für
Immungenetik, München, Deutschland; 4Klinikum der
Universität München, Anaesthesiologie, München,
Deutschland; 5Klinikum der Universität München,
Herzchirurgie, München, Deutschland
Background: The impact of donor-specific (DSA) and
non-donor-specific (nDSA) anti-HLA-antibodies diagnosed by
solid-phase assays on outcome in patients after lung transplantation is still a matter of debate. We hypothesize that
persistent as opposed to transient appearance of de novo DSA
are associated with a dismal prognosis for survival following
lung transplantation.
Methods: We investigated the clinical relevance of HLAantibodies on lung allograft outcome prospectively in 72
recipients who were transplanted between 2013 and 2015.
The presence of HLA-antibodies was analyzed regularly prior
and after (3 weeks, 3 months, 6 months, 9 months, 12 months
and 18 months) transplantation and in case of graft
dysfunction. Lung function, survival of patients and risk
factors for the development of DSA were assessed within a
median follow-up of 21 months.
Results: The majority of recipients (83%) were non-immunized at the time of transplantation. Two patients (3%) were
transplanted with preformed weak DSA. Twenty-three patients
(32%) developed de novo DSA and 14 (19%) developed de
novo nDSA. In 13 out of 23 patients (56%) DSA disappeared
after a median of 114 days. Forty-four % (10/23) of the patients
had persistent DSA post-transplant. Time to first DSA
appearance was earlier in the case of transient DSA compared
to persistent DSA (51.9 ± 62.1 vs. 177.3 ± 156.2 days, p = 0.035).
Risk factors for DSA development seem to be the concurrent
existence of nDSA (p = 0.001) and change in the immunosuppressive regime from Tacrolimus to Cyclosporine A in the first
3 months after transplantation (p = 0.03). DSA impaired patient
survival in comparison to controls (1-year patient survival
83% vs. 97%; p = 0.078). Remarkably 1-year survival of patients
with persistent antibodies was only 60%. Patients with
persistent DSA had significantly reduced survival compared to
those without DSA or with transient DSA (p = 0.001).
Conclusion: De novo DSA are associated with an increased
risk for impaired graft function. Persistence of DSA in the first
year after transplantation seems to be more harmful for lung
allograft dysfunction than temporary DSA at an early stage.
Further studies are needed to elucidate the difference between
temporary and persisting DSA following lung transplantation.

Are Pulmonary Veins an Equivalent Tool
for Pharmacological Studies? – Histological
Evaluation of Wall Construction

Uniklinikum, Experimentelle HTC, Regensburg,
Deutschland; 2Uniklinikum, Abteilung für Thoraxchirurgie,
Regensburg, Deutschland; 3Barmherzige Brüder,
Abteilung für Thoraxchirurgie, Regensburg, Deutschland
Background: Human pulmonary arteries (PA) are typically used for pharmacokinetic analysis of new drugs for the
optimal treatment regimen of pulmonary arterial hypertension. Due to poor availability of PA this study analyzed the
wall structure of human pulmonary veins (PV).
Methods: Segments of clinically inconspicuous PA and PV
were collected from 50 patients that required elective
lobectomy. Cross sections of paraffin-embedded vessel were
stained (HE, SMA, Sirius) and analyzed in a blinded fashion
from two different observers.
Results: The vessel wall of PA and PV showed a similar
construction (intima, media and adventitia). The tunica media
of both vascular species consisted of highest density of
collagen fibers (CF) and smooth muscle cells (SMC). Despite
different wall thickness of PA and PV, the proportion of CF and
SMC was almost comparable. About one third of the PV showed
delimited cellular (SMA-positive) accumulations that
increased with extension of the adventitia. Alterations in wall
thickness and also atherosclerotic changes were documented
in PA and the corresponding PV.
Conclusions: Similarities in the wall structure and
assessment of SMC and CF within the PV and PA might increase
the importance of PV in the usage as a relevant vessel for pharmacokinetic studies. The existence of SMA-positive cell accumulations in PV might also increase the contractile force of
this vessel type. Further studies are necessary to control the
distribution of receptors that are relevant for drug testing.
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Distribution of Vasoactive Receptors in the
Vessel Wall of Human Pulmonary Vessels –
An Immunohistochemical Study
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Background: Pulmonary arterial hypertension (PAH) is
characterized by an increase in vascular resistance in the
pulmonary circulation. Vasoactive factors play a key role in
pathogenesis.
Methods: Segments of pulmonary arteries (PA) and
pulmonary veins (PV) were withdrawn from 50 patients
during a lobectomy. Immunohistochemical methods were
used to analyse the distribution of endothelin receptors ETa/
ETb and the Phosphodiester-5 (PDE5) receptor within the
different wall structures. Two examiners evaluated the vessel
segments independently and blinded by their own developed
evaluation score.
Results: Each of the receptor was equally contributed
across each layer within the vessel wall from PV and PA.
However, the density of PDE5 receptor was less intense (+)
compared to endothelin receptors (++). There was no
difference between PV and PA. However, at sites of pathologic
alterations within the wall layers (e.g. incipient intimal
fibrosis) the dyability of the receptors and the distribution of
the receptors changed. Alterations in the intima caused an
increase in the density of ETa and ETb (+++). This effect was
shown for both PA and PV. The appearance of the PDE5
receptor intensified with increased neovascularization in
peripheral vascular sections of PA next to Tunica intima (++).
Conclusions: Receptors for ETa, ETb and PDE5 were
present in each layer of PV and PA. With structural changes in
the vessel wall, the receptor distribution appears changed.
Therefore vasoactive agents for the treatment of PAH can act
in PA and PV. Both vessel types might be a valuable tool to
analyze vasoactive agents for the treatment of PAH.

Prediction of Pulmonary Complications
Following Thoracoscopic Lobectomyin
Patients with Impaired Pulmonary Function
1

Schillerhoehe Hospital, Teaching Hospital of the
University of Tuebingen, Center for Pneumology and
Thoracic Surgery, Department of Thoracic Surgery,
Gerlingen, Deutschland; 2Schillerhoehe Hospital,
Teaching Hospital of the University of Tuebingen, Center
for Pneumology and Thoracic Surgery, Department
of Anaesthesia, Gerlingen, Deutschland; 3University
Stuttgart, Institute of Stochastics and Applications,
Stuttgart, Deutschland

Background: Priror studies indicate that forced expiratory
volume in the first second and diffusing capacity of lung
(FEV1%, DLCO%) are not predictive of pulmonary complication following thoracoscopic lobectomy in patients with
impaired pulmonary function. We sought to assess the
predictive ability of their predicted postoperative values
(ppoFEV1%, ppoDLCO%) in this patient population.
Methods: We evaluated clinical data in 428 patients (191
female, 237 male; mean age 66.4 years) undergoing isolated
thoracoscopic lobectomy. Outcomes were compared between
patients with impaired pulmonary function (either ppoFEV1%
or ppoDLCO% <50, n = 212) and those without impaired
pulmonary function (both ppoFEV1% and ppoDLCO% ≥50,
n = 213). Logistic regression analyses were performed on
patients with impaired pulmonary function to determine
predictors of pulmonary complication.
Results: There were no significant difference in rates of
postoperative mortality, pulmonary and cardiovascular
complication between two groups (0.9% vs. 0.9%, p = 1.000;
10.4% vs. 6.1%, p = 0.116; 5.2% vs. 5.2%, p = 1.000, respectively). The incidence of any complication after thoracoscopic
lobectomy was significantly higher in patients with impaired
pulmonary function (29.7% vs. 17.4%, p = 0.003). On
univariate logistic regression analyses, neither ppoFEV1%
nor ppoDLCO% was related to the pulmonary complication in
patients with impaired pulmonary function. Performance
status (ECOG ≥2 vs. <2) was the single strong predictor of
pulmonary complication in this patient population (odds
ratio= 7.342).
Conclusions: Our results suggest that ppoFEV1% and
ppoDLCO% might not be strong predictors of pulmonary
complication after thoracoscopic lobectomy in patients with
impaired pulmonary function. Exercise testing is recommended for more accurate risk stratification prior to minimally invasive lobectomy in this special patient population.
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A Customized ex-vivo Lung Ventilation and
Perfusion Model Dedicated for Experimental
Thoracic Surgery
J. Bremm1, P. Zardo1, G. Tawab1, A. Selman1, C. Maeß1,
J. Pietras2, I. Kutschka1
1

Otto-von-Guericke University, Cardiothoracic Surgery,
Magdeburg, Deutschland; 2Otto-von-Guericke University,
Institute of Manufacturing Technology and Quality
Management, Magdeburg, Deutschland

Objective: Ex-vivo lung ventilation and perfusion (EVLP)
models have gained widespread acceptance. Despite available
commercial systems like XVIVO (XVIVO Perfusion AB,
Göteborg, Sweden) or OCS (TransMedics, Andover, United
States), EVLP has not yet been discovered as a tool for thoracic
surgery research. We developed a de-novo EVLP concept
suited for surgical experiments, including monitoring of
alveolar air leakage (AAL).
Methods: An EVLP circuit with pump, ventilator (EVITA 2,
Dräger, Drägerwerk AG & Co. KGaA Lübeck, Germany), volume
reservoir, monitoring unit and compressed gas cylinder was
established. A dedicated ‘biodome’ as recipient for porcine
lungs was designed by CAD-techniques, physically created
through additive manufacturing (3D-Printing) and allowed
for inline continuous AAL-monitoring through a digital
drainage system (Medela Thopaz, Medela, Switzerland).
Results: EVLP was successfully implemented and monitored in 5 porcine lungs. Perfusion and ventilation was
successful for >90 minutes in all lungs. Our biodome was
airtight and allowed for reliable continuous AAL-monitoring.
Being based on additive manufacturing techniques, modular
changes are technically feasible and cost-effective.
Conclusion: Manufacturing of a modular, customized
EVLP-system created through 3D-printing techniques is
feasible and provides suitable ventilation and perfusion for
various experimental settings in thoracic surgery, including
sealant testing in AAL.

Tissue Engineering

11

Co-Cultivation of Enteric Nervous System
Together with Smooth Muscle Cells in
Three-Dimensional Scaffold
R. Khasanov1, S. Heumüller-Klug1, E. Wink1,
K.-H. Schäfer2, L.M. Wessel1
1Medical

Faculty Mannheim, University of Heidelberg,
Department of Pediatric Surgery, Mannheim,
Deutschland; 2University of Applied Sciences
Kaiserslautern, Zweibrücken, Deutschland
Background and Purpose: Patients suffering from severe
postsurgical losses of gut length due to several types of
congenital intestinal malformations or abdominal pathology,
often have a far too short intestine. These patients have intestinal failure (IF). They are severely ill and vitally require
sustained parenteral nutrition. The long-term survival of such
patients is unacceptable. The future of IF and short bowel
syndrome therapies may lie in an artificially grown intestine.
Attempts to establish a gut wall in vitro have been performed
by many groups and mainly restricted to individual components. The innervation with an intrinsic enteric nervous
system (ENS) is a critical point. Myenteric and submucosal
plexus are fundamental parts of the gut wall, and are necessary
for making a complex function possible. The presented
models, mainly non-innervated, did not deliver convincing
results so far.
Methods: Methods such as the isolation and cultivation of
ENS cells have been developed and established in our group.
Currently, the focus of interest lies in three-dimensional cultivation of ENS cells together with other gut wall components,
such as smooth muscle cells. Cells have been cultivated alone
or in combination with in a three-dimensional hydrogel.
Results: The morphology and properties of the cultured
cells depended strongly of the culture conditions. The co-cultivation of the two cell types led to a smooth muscle structure
that was very similar to a muscle layer that was dissected from
the gut wall. The smooth muscle layer showed a strong spontaneous activity when it was cultured with myenteric cells.
Conclusion: The presented study is a first step towards a
fully organized artificial gut wall with all necessary cell types
implemented.
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Osteoinductive Potential of Photocrosslinkable
Polysaccharide Hydrogels as Carrier Systems
for Cytokines and Human Endothelial Cells
U. Ritz1, M. Eberhardt1, P. Frank2, H. Götz3, A. Hofmann1,
P.M. Rommens1, U. Jonas2
1

Universitätsmedizin Mainz, ZOU, Mainz, Deutschland;
2
Universität Siegen, Makromolekulare Chemie,
Siegen, Deutschland; 3Universität Mainz, Plattform
Biomaterialien, Mainz, Deutschland
Background: Novel and optimized materials especially for

the therapy of bone fractures of critical sizes still demand
continued development. Polysaccharide-based hydrogels
demonstrate beneficial properties and fulfill the main requirements for a bone tissue scaffold as they are hydrophilic,
biocompatible, and biodegradable.
Methods: We prepared two polymer hydrogel composites
of photocrosslinkable derivatives of either pure dextran or a
mixture of amylose and pullulan with and without immobilized growth factors (stromal derived growth factor 1, SDF-1,
and bone morphogenic protein, BMP-2). The hydrogel systems
were subjected to mono- and co-culture models of human
primary osteoblasts (hOB) and human endothelial cells
(HUVEC – as precursors for blood vessel development) and
their growth determined by microscopy, proliferation and
gene expression analyses. The effect of cytokines on cells
seeded on the different hydrogel composites was investigated
by optical microscopy and migration assays. After evaluation
of the in vitro experiments a mice calvarial model with defects
of critical sizes was employed to examine the effect of the
tested hydrogels on bone growth in vivo by μCt and histology.
Results: The in vitro experiments demonstrated cell
growth of the applied cell types on the polysaccharid hydrogels
as well as a positive effect of immobilized cytokines. Interestingly, the in vivo experiments indicated that support of angiogenesis, in our case by carrying SDF-1 or endothelial cells to
the fracture site, enhanced fracture healing and bone growth
to a significant higher extent than carrying osteoblasts.
Conclusion: Our results demonstrate the potential of
multi-component polysaccharide hydrogel composites as
biomaterial for bone regeneration and indicate that support of
angiogenesis is the prerequisite for fracture healing.

31

In vivo Biocompatibility, Vascularization
and Incorporation of Integra® Dermal
Regenerative Template and Flowable Wound
Matrix
T. Später, F.S. Frueh, W. Metzger, M.D. Menger,
M.W. Laschke
Universität des Saarlandes, Institut für KlinischExperimentelle Chirurgie, Homburg/Saar, Deutschland
Background: Integra® matrix wound dressing (MWD) is

used for the reconstruction of full-thickness skin defects. For
the treatment of complex wounds, this dermal substitute is
also available as a flowable wound matrix (FWM) of identical
composition. To clarify whether variations in sample preparation and consistency affect the biocompatibility and tissue
incorporation, we compared MWD and FWM under standardized experimental conditions.
Methods: The morphology of both matrices was characterized using scanning electron microscopy. Histological
analyses were performed to determine average fiber length,
thickness and pore size of both materials. Moreover, MWD
and FWM were implanted in mouse dorsal skinfold chambers
to analyze their epithelialization over 2 weeks. At day 14,
collagen content, microvessel density and immune cell infiltration were assessed by histology and immunohistochemistry.
Results and Conclusions: Scanning electron microscopy
showed a more planar surface of MWD whereas FWM
presented with an irregular, fissured morphology. Histological analyses revealed an identical fiber thickness (~2 μm),
fiber length (~120 μm) and pore size (~45 μm) of both
matrices. The degree of progressing epithelialization was
equal for both implants. Beside a comparable collagen content
and microvessel density (~50 mm–2), MWD and FWM were
equally infiltrated by myeloperoxidase-positive neutrophilic
granulocytes (~200 mm–2), but also by MAC387-positive
macrophages (~40 mm–2) and CD3-positive lymphocytes
(~10 mm–2). These novel findings demonstrate that differences in preparation and consistency do not affect the tissue
response to MWD and FWM, indicating a comparable regenerative capacity in wound defect healing.
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Cryopreservation Does Not Affect the
Vascularization Capacity of Adipose
Tissue-Derived Microvascular Fragments
P. Karschnia1, C. Scheuer1, A. Heß1, W. Metzger2,
M.D. Menger1, M.W. Laschke1
1

Saarland University, Institute for Clinical and
Experimental Surgery, Homburg/Saar, Deutschland;
2
Saarland University, Department of Trauma, Hand and
Reconstructive Surgery, Homburg/Saar, Deutschland

Background: The seeding of scaffolds with adipose tissuederived microvascular fragments (ad-MVF) is a promising
vascularization approach for tissue constructs. After implantation, ad-MVF rapidly reassemble into microvascular
networks and develop interconnections to the vessels of the
host tissue. Herein, we analyzed whether this process is
affected by the cryopreservation of ad-MVF.
Methods: Ad-MVF were isolated from epididymal fat pads
of C57BL/6 donor mice and cryopreserved for 7 days. Cell
viability, growth factor release and morphology of cryopreserved and freshly isolated control ad-MVF were assessed by
fluorescence microscopy, ELISA and scanning electron
microscopy. Moreover, cryopreserved and control ad-MVF
were seeded on collagen/glycosaminoglycan matrices
(Integra®; n = 8 each), which were implanted into mouse
dorsal skinfold chambers to analyze their vascularization
using intravital fluorescence microscopy over 14 days.
Results and Conclusions: Cryopreservation did not change
the morphology of ad-MVF, but resulted in a significantly
increased number of necrotic cells in the fragments (10.9 ±
1.6%) when compared to controls (2.0 ± 0.2%). However,
cryopreserved ad-MVF also released higher amounts of angiogenic growth factors (VEGF: 3.4 ± 0.6 pg/mg vs. 1.6 ± 0.1 pg/
mg; bFGF: 101.1 ± 7.4 pg/mg vs. 57.4 ± 4.5 pg/mg; p < 0.05).
Accordingly, matrices seeded with cryopreserved and control
ad-MVF exhibited a comparable vascularization after implantation into dorsal skinfold chambers (functional microvessel
density day 14: 260 ± 11 cm/cm² vs. 262 ± 10 cm/cm²). Hence,
cryopreservation of ad-MVF is a suitable technology for longterm storage prior to their application as vascularization units
in tissue engineering.

72

Establishing an in vitro Process for
Three-Dimensional Hydrogel-Based
Scaffold Construction for Vascularized
Adipose Tissue Replacement
T. Aldorf1, L. Kessler1, K. Borchers2, V. Schoenhaar2,
A. Rittig1, M. Kückelhaus1, M. Lehnhardt1, F. Jacobsen1,
T. Hirsch1
1

Department of Plastic Surgery, BG University Hospital
Bergmannsheil GmbH, Ruhr-University Bochum, Bochum,
Deutschland; 2Department Interfacial Engineering and
Material Science Fraunhofer-Institute for Interfacial
Engineering and Biotechnology IGB, Stuttgart,
Deutschland

Background: Aim of the study was to create a hydrogelbased scaffold, which can be populated with adipose derived
stem cells (hASCs), endothelial cells (HUVECS) and pericytes
to create a vascularized adipose tissue replacement in vitro.
Methods: Hydrogels were cultured in a bioreactor system
either with (DH) or without (NDH) adipogenic differentiation
medium for 7 and 14 days respectively. In the context of our
study we used a BrdU-assay to detect whether the cells are
proliferating in the hydrogel. A qRT-PCR was performed to
measure adipogenesis by PPAR-γ, C/EBPα and Adiponectin,
angiogenesis by VEGF expression and the presence of extracellular-matrix-associated genes by Collagen IV and Nidogen
1. Vessel structures, extracellular matrix proteins and surfacearea-lipid-proteins were analyzed by immunofluorescence
microscopy.
Results: Proliferation rate of cells (HUVECS/hASCs/pericytes) in the hydrogel was 28%. Positive signals were detected
for vWF, Collagen-IV and Perilipin-A antibodies. Gene expression
of PPAR-γ, C/EBPα and Adiponectin (NDH) showed a downregulation while gene expression by the DH indicated an
up-regulation from day 7 to day 14. Gene expression (Nidogen
1, Collagen IV, VEGF) from NDH as well as DH rises from day 7
to day 14.
Conclusion: The BrdU-assay showed a proliferation rate of
28%. Concerning to up-regulation of PPAR-γ, C/EBPα and
Adiponectin (DH) we can conclude, that only after adipogenic
differentiation adipogenesis take place. Up-regulation of
Nidogen 1, Collagen IV and VEGF (NDH and DH), indicated the
presence of angiogenesis and basal lamina. In summary, we
were able to establish a method for in-vitro construction of a
hydrogel-based scaffold for a vascularized adipose tissue
replacement.
This study was part of the ArtiVasc_3D project, which was
funded by the FP7 program of the European Commission (No.:
263416).
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Evaluation of Cartilage Regeneration
Strategies in an Osteochondral ex vivo
Cartilage Defect Model
A. Buß1, A. Schwab1, F. Ehlicke1, H. Walles1,2
1
University Hospital Wuerzburg, Department of Tissue
Engineering and Regenerative Medicine, Wuerzburg,
Deutschland; 2Fraunhofer Translational Center
Wuerzburg ‘Regenerative Therapies in Oncology and
Musculoskeletal Disease’, Wuerzburg, Deutschland

Background and Purpose: Degeneration of articular

cartilage is a major cause of chronic pain – impairing the
quality of life and rising health care costs. Current treatment
options like microfracture, ACT or MACT result in fibrocartilaginous repair tissue with insufficient mechanical properties
at the defect site. Hence, new cartilage therapies generating
functional repair tissue need to be developed and tested. Here,
we used a recently established ex vivo osteochondral model to
evaluate the therapeutic potential of several cell-based
cartilage regeneration approaches.
Methods: Reproducible cylindrical 8 mm osteochondral
explants were isolated from porcine medial condyles. Fullthickness and cartilage-only defects were created and filled
with autologous porcine chondrocytes respectively a mixture
of chondrocytes and mesenchymal stem cells, embedded in
collagen type I hydrogel. After static culture for four weeks,
samples were analyzed for cell viability (live/dead staining)
and extracellular matrix production (immunohistochemical
staining for collagen type II & aggrecan; Safranin-O-staining).
Results: Embedded cells remain viable after four weeks
culture in ex vivo osteochondral model. Outcome of different
cartilage regeneration approaches were compared using the
guidelines proposed by the International Cartilage Repair
Society. Results will be presented.
Conclusions: Potential of cartilage regeneration
approaches could be observed in these screenings. Most
promising strategies should additionally be tested after longer
ex vivo culture period.
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Subnormothermic Short-Term Culture
Improves the in vivo Vascularization Capacity
of Adipose Tissue-Derived Microvascular
Fragments
A. Heß, C. Scheuer, P. Karschnia, M.D. Menger,
M.W. Laschke
Saarland University, Institute for Clinical & Experimental
Surgery, Homburg/Saar, Deutschland
Background: Adipose tissue-derived microvascular fragments (ad-MVF) are promising vascularization units for tissue
engineering. Ad-MVF rapidly reassemble to microvascular
networks within implanted tissue constructs. Recent findings
indicate that subnormothermia specifically stimulates angiogenesis in fat tissue. Accordingly, we analyzed whether the
culture of ad-MVF under subnormothermic conditions further
improves their vascularization capacity.
Methods: Ad-MVF were isolated from C57BL/6TgN(ACTB-EGFP) 1 Osb/J mice and cultured for 24 h at 20°C
(subnormothermia; n = 6) and 37°C (normothermia; n = 8).
Freshly isolated, non-cultured ad-MVF served as controls (n =
8). Subsequently, cultured and non-cultured ad-MVF were
seeded on collagen/glycosaminoglycan matrices (Integra®),
which were implanted into dorsal skinfold chambers of
C57BL/6 mice to analyze their vascularization using intravital
fluorescence microscopy over 14 days.
Results and Conclusions: Short-term culture of ad-MVF at
20°C resulted in a significantly higher functional microvessel
density of seeded matrices (404 ± 39 cm/cm²) 14 days after
implantation when compared to matrices seeded with normothermically cultured (215 ± 40 cm/cm²) and non-cultured
(220 ± 35 cm/cm²) ad-MVF. Moreover, subnormothermic
culture of ad-MVF promoted the maturation of microvascular
networks within the matrices, which exhibited smaller
microvessel diameters (12.0 ± 0.1 μm) and higher centerline
red blood cell velocities (407.2 ± 22.4 μm/s) at day 14 (vs.
normothermia: 20.8 ± 2.4 μm and 294.6 ± 54.4 μm/s; noncultured: 22.4 ± 2.5 μm and 214.9 ± 18.7 μm/s). These findings
show that subnormothermic 24 h culture markedly improves
the vascularization capacity of ad-MVF.
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Optimized Workflow for Protein and Nucleic
Acid Isolation from Solid Tumors Considering
Tumor Heterogeneity and Sample Quality in
Clinical Research
F. Praus, T. Gemoll, J. Habermann
University of Lübeck and University Hospital SchleswigHolstein, Campus Lübeck, Section for Translational
Surgical Oncology and Biobanking, Department of
Surgery, Lübeck, Deutschland
Background and Purpose: So far common techniques for
isolation of nucleic acids and proteins are unable to consider
tumor heterogeneity of samples at working temperatures
below –120°C. With the knowledge that biomolecules become
instable at room temperature, the aim of this study was to
establish a workflow for nucleic acids and protein isolation
from frozen tissue samples under constantly low temperatures with respect to tumor heterogeneity.
Methods: In a pilot study N2-stored colon carcinoma tissue
samples were used. Separated end and middle sections of each
sample were histopathologically assessed. Tissue blocks with
the highest tumor representativity were subsequently cored
(15 mm) at specific sites using the CryoXtract CXT 350. As an
alternate approach, tissue blocks were extracted by macrodissection with using either H&E or toluidine staining at room
temperature. For nucleic acids and protein isolation the
Qiagen AllPrep DNA/RNA Micro kit was used. The amount of
extracted nucleic acids and proteins was determined.
Results: We were able to establish a protocol for nucleic
acid and protein measurements from frozen tissue samples
below –120°C while accounting for tumor heterogeneity. The
quality and quantity of proteins and nucleic acids are suitable
for downstream analyses, e.g. two dimensional gel electrophoresis and next-generation sequencing.
Conclusion: Our protocol can be applied in a constantly
cold environment below –120°C while being able to extract
proteins and nucleic acids out of samples and addressing
tumor heterogeneity.

transfer of BMP 2 is able to compensate many of these disadvantages because of its locally limited stimulation to cellular
BMP 2, because of the transient integration into the host
genome safety aspects remain a problem. This can be bypassed
by application of the RNA (snim RNA), a modified working
copy of the DNA.
Materials and Methods: Collagen sponges were used as
matrices for in vivo RNA of BMP 2 since collagen delivers the
great advantage of complete resorbability by the organism, it
can be coated with cells and is comparable to the clinical application of rhBMPs. The influence of stem cells of different
origins on the osteopromotive effect of the RNA of BMP-2 and
the corresponding degree of new bone formation in a defined
defect of the rat’s mandible were analysed supportively.
mRNA was integrated into a PDLLA carrier ex vivo, lyophilised
and subsequently resuspended into the collagen sponges with
different concentrations. After implantation into the defect
the collagen sponges were colonised with mesenchymal or
adipose tissue derived stem cells in vivo or left uncoated or
with reporter gene as control groups.
Results: Radiological, micro computer tomographic as well
as immunohistochemical analyses proved a significantly
increased repair of the osseous defect compared to control
groups and previous data with the DNA of BMP-2. Especially
adipose tissue derived stem cells demonstrated an additional
synergistic effect with RNA for BMP 2 that was not seen when
using mesenchymal stem cells. By the therapy combination of
RNA and stem cells there was even a change in the quality of
new bone compared to the prevoius local bone.
Discussion: This study delivered the proof of concept for
the clinical applicability of mRNA. The interaction of the additional stem cells accelerated the osteoinductive effect considerably.
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Differentiation of Pericytes from Human
Induced Pluripotent Stem Cells for
Bioartificial Cardiac Tissue
M. Szepes, M. Jara-Avaca, S. Menke, U. Martin, R. Olmer,
I. Gruh

122

SNIM-RNA Combined with Stem Cell
Therapy as Alternative to Gene Transfer and
Recombinant Protein in Bone Regeneration
M. Boskov
Klinikum Rechts der Isar, Klinik und Poliklinik für MundKiefer-Gesichtschirurgie, München, Deutschland
Introduction: Recombinant bone morphogenetic proteins
(rhBMPs) show a major osteoinductive effect which however
is related to many disadvantages in its applicability. Thus it is
only approved for a few clinical sites. Whereas non viral gene

Medizinische Hochschule Hannover, LEBAO, REBIRTH,
Hannover, Deutschland
Background: For reconstructive therapies vascularization
is a critical aspect. Next to endothelial cells (EC), pericytes
(PC) are also known to play an important role in vessel development and stabilization. Although recent protocols (1)
describe the generation of PCs from human induced pluripotent stem cells (hiPSCs), there is no directed differentiation
strategy for the generation of pure PCs. Here we describe a
modified PC differentiation and selection protocol and an in
vitro model for the investigation of the role of PCs in vascular
network formation in bioartificial cardiac tissues (BCT).
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Methods: For the differentiation hiPSCs were cultivated in
the presence of BMP-4, VEGF-A and CHIR99021 for three days
(D). Afterwards, the culture medium was supplemented with
VEGF-A and SB431542. On D10 the FACS-sorted CD31–/
PDGFRβ+ fraction was further maturated either in Pericyte
medium (Promocell) or DMEM complemented with growth
factors (TGFβ, PDGF-BB). PC marker expression was analysed
by flow cytometry, qRT-PCR and immunofluorescence
staining. BCTs were prepared as previously described (2)
with or without hiPSC-ECs and hiPSC-PCs. Contraction forces
were measured and the spatial organization of labelled cell
types was examined.
Results and Conclusions: With our PC differentiation
protocol up to 94% of the cells are CD31-/PDGFRβ+ on D10
and after maturation they express the contractile proteins
αSMA and CNN1. Maintained Expression of PDGFRβ (>90%)
and proliferation capacity was maintained in PC medium only.
Addition of hiPSC-ECs and hiPSC-PCs resulted in spontaneously formed networks distributed throughout the spontaneously beating BCTs while maintaining mechanical properties
compared to control tissues.

1% SDS. When the resulting scaffolds appeared translucent
samples were taken for histological analysis (HE, EvG, PAS,
Laminin), DNA quantification and electron microscopy
analysis. The scaffolds were injected with Microfil® and
subjected to ex vivo imaging using μCT.
Results: Complete decellularization of the whole organ
using perfusion with Triton X-100 and SDS was achieved in all
normal livers and in the pathological livers. Upon histological
examination of macroscopically cell-free scaffolds, no cellular
or nuclear components were identified. Similarly, the amount
of residual DNA was virtually undetectable. When comparing
normal livers and scaffolds no difference in the staining
pattern for EvG, PAS and laminin was observed, suggesting the
integrity of the ECM. This all was also confirmed by electron
microscopy. Furthermore, no difference was obtained when
comparing the 3D reconstructed vascular tree after Microfil
injection.
Conclusion: This study demonstrated the feasibility of the
decellularization irrespectively of pathological impairments.
Our results build the foundation for further studies using
organs with pathological conditions for liver engineering.
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Do Altered Pathological Conditions Impair
the Decellularization Process of the Organ
Scaffold?
F. Mußbach, U. Dahmen, U. Settmacher, O. Dirsch
Universitätsklinikum Jena, Exp. TxChir, AVGC, Jena,
Deutschland

Background: Decellularization and repopulation of liver
scaffolds is an innovative strategy in the field of liver engineering to alleviate the problem of organ shortage. We aim at
assessing the feasibility of decellularization under altered
liver conditions: steatotic livers, fibrotic livers and regenerated livers after partial hepatectomy.
Methods: Explanted normal (n = 10) and pathological
livers (n = 6/group) from C57Bl/6N-Mice 4 weeks after a
methionine-choline deficient and fat enriched diet, a bile duct
ligation and 90% partial hepatectomy were subjected to
pulsatile portal perfusion with 1% Triton X-100 followed by

149

Simplified Culture Conditions and Scalable
Cardiac Differentiation of Rat Induced
Pluripotent Stem Cells for Syngeneic
Myocardial Reconstruction Models
G. Awad1, J. Dahlmann1, C. Ebeling1, C. Dolny1,
M. Moeckel1, M. Volleth2, M. Zenker2, H. Baraki1,
I. Kutschka1, G. Kensah1
1
Otto-von-Guericke University Magdeburg, Department
of Cardiothoracic Surgery, Magdeburg, Deutschland;
2
Otto-von-Guericke University Magdeburg, Institute for
Human Genetics, Magdeburg, Deutschland

Objectives: We aimed at simplification of culture conditions and optimization of cardiac differentiation of rat induced
pluripotent stem cells (riPSCs) to assess the potential of
myocardial reconstruction with syngeneic approaches.
Methods: riPSCs were expanded in feeder-dependent as
well as feeder-free culture. Pluripotency was determined by
immunofluorescence staining and by flow cytometry. Differentiation of riPSCs was initiated using the hanging drop (HD)
method and scalable agarose microwells (AMs). Cardiac
differentiation efficiency was determined by counting spontaneously beating embryoid bodies (EBs) on days 14–16. Immunofluorescence and flow-cytometry was employed to assess
cardiomyocyte (CM) morphometry and content. Responses to
cardio-active drugs were recorded by multielectrode arrays.
Results: Both expansion conditions maintained pluripotency over the extended time periods as determined by
positive staining for pluripotency markers and flow cytometry
(Oct4pos >95%). HD-, and AM-mediated riPSC aggregation
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resulted in spontaneously contracting EBs (up to 80% beating
EBs) and reached up to 19.8% of cTnTpos CMs. Immunofluorescence staining revealed CMs showing distinct cross striations and gap junctions. CMs responded in a physiological
manner to ß-adrenergic and muscarinic stimulation.
Conclusion: Simplified culture and optimized protocols for
cardiac differentiation allows for the first time to perform
myocardial reconstruction in syngeneic rat models using
riPSCs.

Transplantation

3

The Physiological Incubation Bio-Simulator
(PIBS) – An ex-vivo Study on the Mechanical
Stability of Sealing by TachoSil in a
‘Pancreatic’ Environment
P. Höhn, M. Buchholz, B. Maychrzak, C. Braumann
St. Josef-Hospital, Department of General and Visceral
Surgery, Bochum, Deutschland
Background: The use of the membrane bound fibrin
sealant TachoSil in pancreatic surgery for prevention of
pancreatic fistula formation is controversial. The interaction
between TachoSil and the microenvironment at the pancreatic
resection site has hardly been evaluated due to a lack of
suitable experimental models.
Methods: The physiological incubation bio-simulator was
developed to test TachoSil in an ex-vivo setup under physiological conditions comparable to the microenvironment at the
pancreatic resection site (temperature, humidity, pressure).
Well-defined defects in a thoracic membrane of porcine origin
were sealed by TachoSil and the integrity of the sealing was
tested over 60 minutes in the presence of pancreatic fluid.
Heat-inactivated pancreatic fluid and electrolyte solution
served as controls. The time to leakage was recorded and
experimental groups were analyzed by Kaplan-Meier curves.
Results: The physiological incubation bio-simulator
produced reliable results. Tissue sealing by TachoSil was
significantly worse when it was incubated with pancreatic
fluid, leading to a leakage rate of 96%, which was significantly
higher compared to heat-inactivated pancreatic fluid (52%)
or electrolyte solution (19%).
Conclusion: The tissue sealing effect of TachoSil is dramatically diminished in a ‘pancreatic’ microenvironment rich of
pancreatic enzymes. According to our results and current
research findings the usefulness of TachoSil for the prevention
of postoperative pancreatic fistula remains doubtful.

17

Indole-3-Carbinol Is a Potent Inhibitor of
Ischemia/Reperfusion-Induced Inflammation
E. Ampofo, N. Lachnitt, J. Rudzitis-Auth, B. Schmitt,
M. Menger, M. Laschke
Universität des Saarlandes, Institut für KlinischExperimentelle Chirurgie, Homburg/Saar, Deutschland
Background and Purpose: Dietary supplements containing
indole-3-carbinol (I3C) exert anti-inflammatory effects by
downregulation of the nuclear factor (NF)κB pathway. This
pathway plays an important role during ischemia-reperfusion
(I/R)-induced tissue inflammation which involves enhanced
leukocyte transmigration into the tissue. Therefore, we investigated in this study for the first time whether I3C is suitable
for the treatment of I/R injury.
Methods: The effect of I3C on E-selectin and intercellular
adhesion molecule (ICAM)-1 expression on human dermal
microvascular endothelial cells (HDMEC) was investigated
during hypoxia and reoxygenation by means of flow cytometry.
The subcellular localization of NFκB was analyzed by immunofluorescence and Western blot. Protein levels of macrophage-1 antigen (Mac-1) on TNF-α-stimulated leukocytes
were analyzed by flow cytometry. Finally, dorsal skinfold
chambers were prepared in BALB/c mice to study leukocyteendothelial cell interaction during I/R using intravital fluorescence microscopy and immunohistochemistry.
Results and Conclusions: I3C suppressed the expression
of E-selectin and ICAM-1 on HDMEC by reducing the activity
of NFκB. In addition, protein levels of Mac-1 were reduced on
I3C-treated leukocytes. In vivo, I3C markedly reduced the
numbers of adherent leukocytes in venules. Moreover,
leukocyte transmigration was significantly attenuated when
compared to vehicle-treated controls (15.7 ± 1.8 cells/HPF vs.
3.1 ± 0.6 cells/HPF) resulting in a diminished macromolecular
leakage. In summary, I3C may be beneficial for the treatment
of I/R-induced inflammation due to its ability to reduce
leukocyte-endothelial cell interaction.

41

A Single Center Study of Living Donor Bile
Duct Anatomy
A. Bauschke, A. Altendorf-Hofman, C. Malessa,
O. Rohland, U. Settmacher
Universität Jena, Jena, Deutschland
Introduction and Background: In the US and Western
Europe, living donor liver transplantation is an option to
extend the limited donor organ pool. Where as in Asian countries cadaver donations are not performed for religious
reasons, living donation is being controversially discussed in
the North America and Western Europe because of donor
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morbidity and increased biliary complications in the recipient.
In this study, we investigated the donor biliary anatomy.
Methods: We performed a retrospective investigation of
the biliary anatomy of all adult living liver donors from 2004
to 2015 at the liver transplantation center of the Department
of General, Visceral and Vascular Surgery of the University
Hospital Jena. Pre-operatively performed MRCP examinations
have been re-evaluated and classified according to the classification by Huang et al. We included a total number of 92
patients. Only right split livers of 40 men and 52 women have
been used.
Results: 65.2%, 15.2%, 17.4% and 2.2% of the 92 patients
were classified as type A1, A2, A3 and A4, respectively,
according to the classification of Huang et al. The donor
mortality was 0%. There were no grade IV and V donor complications according to the Clavien classification.
Conclusion: Complex biliary anatomy is not per se a
contraindication against living donation. Very good living
donor results can be achieved in Germany by careful donor
evaluation and selection, excellent surgical technique and
interdisciplinary team work.

months). Waiting time for a transplant increased in the ESP
program from 12 ± 2 months in the year 2000 to 59 ± 13
months in the year 2010, in ETKAS from 61 ± 38 months in
2000 to 78 ± 41 months in 2010. The difference in waiting
time between ESP and ETKAS decreased significantly from 49
months in 2000 to 19 months in 2010. Patients transplanted
in ETKAS showed a better survival than patients in ESP. Waitlisted patients >65 years showed a superior survival compared
to ESP patients until 18 months after transplantation whereas
after 20 months ESP patients showed a survival benefit. 24%
of ESP patients showed organ loss during the study period
compared to 18% of ETKAS patients. Calculated from the first
day of dialysis, ESP patients show a survival benefit compared
to patients remaining on the waiting list until 90 months after
transplantation. After this time point no difference in survival
was observed.
Conclusion: The benefit of a shorter waiting time in ESP
compared to ETKAS for patients >65 years has significantly
decreased from 2000 to 2014. ESP patients compared to
patients on the waiting list show a survival benefit starting 18
months after transplantation. These findings will influence
counseling of elderly patients in favor or against renal transplantation.
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Survival Benefit for Senior Patients Receiving
a Graft within the European Senior Program
Compared to Patients on the Kidney Waiting
List
R. Kleinert1, C. Kurschat1,2, D. Stippel1
1

Uniklinik Köln, Klinik für Allgemein-, Viszeral-,
und Tumorchirurgie, Köln, Deutschland; 2Uniklinik
Köln, Abteilung für Allgemeine Innere Medizin und
Nephrologie, Köln, Deutschland
Background: In recent years, the age of kidney donors and
recipients has continuously increased. Therefore, the
European Senior Program (ESP) allocation scheme was established by Eurotransplant in 1999 taking into account this
demographic shift by allocating kidneys of donors >65 years
to recipients >65 years. The results on patient outcomes
comparing transplantation with younger and older grafts are
controversial. Information on patient survival within ESP
compared to patients remaining on the kidney waiting list is
scarce.
Methods: All patients from the Transplant Center Cologne
who had been waitlisted between 2000 and 2014 were
included in the study. Patients transplanted between 2000
and 2014 within the ESP program were compared to patients
transplanted within the regular Eurotransplant Kidney Allocation System (ETKAS). Donor and recipient characteristics
and survival curves were analyzed.
Results: 1721 patients were included in this study. As
expected, ESP patients showed a significantly shorter waiting
time (38 ± 13 months) compared to ETKAS patients (78 ± 41

76

Assay Design and Clinical Validation of
Phosphorylated Ribosomal Protein S6
as a Biomarker for Therapeutic Drug
Monitoring of mTOR-Inhibition
M.-T. Dieterlen1, M.J. Barten2, S. Lehmann1, J. Garbade1,
F.W. Mohr1
1

Herzzentrum Leipzig, Klinik für Herzchirurgie, Leipzig,
Deutschland; 2Universitäres Herzzentrum Hamburg,
Klinik für Herz- und Gefäßchirurgie, Hamburg,
Deutschland
Background: Efficient and safe immunosuppression
following organ transplantation can be increased by using
surrogate markers of immune cell function. The present study
describes the validation and clinical evaluation of an assay
using phosphorylated ribosomal protein S6 (pS6RP) to
monitor pharmacodynamic effects of mammalian target of
rapamycin (mTOR)-inhibitors.
Methods: Sample withdrawal and storage as well as assay
validation parameters (specificity; intraindividual, intra- and
inter-assay variability) of the pS6RP-assay were determined.
Clinical evaluation was performed on whole blood samples
from 88 everolimus (ERL)-treated heart transplant (HTx)
recipients. The influence of demographic, clinical and laboratory parameters on pS6RP were analyzed.
Results: The specificity and robustness of the pS6RP assay
to monitor mTOR-inhibition has been proven. Neither CsA,
MPA, nor DEX inhibited pS6RP in vitro. Coefficient of varia-
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tions from 0.03 to 0.05, 0.12 to 0.25, and 0.14 to 0.38 for intra-,
interassay and interindividual variability showed robustness
of our assay. ERL plasma concentration (p = 0.030), duration
of ERL treatment (p = 0.004) and thiazide-diuretics medication (p = 0.009) influence pS6RP in ERL-patients in vivo.
HTx patients could be classified into negative correlation
between ERL plasma level and %pS6RP+ T cells and patients
without a correlation between ERL plasma level and pS6RP
positivity.
Conclusion: We validated a robust whole-blood assay that
allows the specific measurement of mTOR-inhibitor-induced
decrease of T cell function through detection of pS6RP.

96

Late Extra-Hepatic Biliary Strictures after Liver
Transplantation: First Evidence of Association
with Pre-Existing Donor Specific Antibodies in
a Matched Single Center Study
S. Löb1, E. Schadde2, P. Dutkowski2,3, C.-T. Germer2–4,
J.G. Brockmann2–5
1

Universitätsklinik Würzburg, Klinik für Allgemein- und
Viszeralchirurgie, Kinder- und Gefäßchirurgie, Würzburg,
Deutschland; 2Kantosspital Winterthur, Winterthur,
Schweiz; 3Universitätsspital Zürich, Zürich, Schweiz;
4
Universitätsklinik Würzburg, Würzburg, Deutschland;
5
King Faisal Hospital, Riad, Saudi-Arabien

This study investigates the association of late biliary strictures and the presence of pre-transplant donor specific antibodies (DSA) and positive cross match.
29 cases of late extra-hepatic biliary strictures, occurring
6 weeks to 3 years after transplantation, were identified in
recipients of deceased donor liver transplants (n = 286). 20
recipients with no evidence of biliary pathologies served as
control.
Cumulative class II MFI >500 and/or B-cell cross-match
positivity was found to be strongly associated with the incidence of late extra-hepatic biliary strictures. Class I DSA did
not reveal any association. The study group showed cumulative class II DSA >500 MFI in 24/29 patients (83%) and
B-cell crossmatch positivity in 20/29 patients (69%). Using
both criteria, 26/29 recipients (90%) could have been identified prior to transplantation for being at risk to develop late
biliary strictures. Only 3/20 recipients (15%) of the control
group showed B-cell cross-match positivity. None of them had
a cumulative class II MFI >200. None of 4/20 controls (20%)
with cumulative class II MFI >500 showed a positive B-cell
cross-match.
This is the first evidence indicating that pre-transplant
class II DSA and B-cell cross-match positivity are strongly
associated with risk of developing late extra-hepatic biliary
strictures following liver transplantation.

100

Prospective Analyses of Circulating B-Cell
Subsets in AB0-Compatible and
AB0-Incompatible Kidney Transplant
Recipients
H.A. Schlößer1,2, M. Thelen1, G. Dieplinger2,
A. von Bergwelt-Baildon3, N. Heiermann2, R. Kleinert2,
R. Wahba2, C. Kurschat3, T. Cingöz3, J. Becker4,
D.L. Stippel2, M. von Bergwelt-Baildon1,5
1

University of Cologne, Cologne Interventional
Immunology, Cologne, Deutschland; 2University
of Cologne, Department of General, Visceral and
Cancer Surgery, Cologne, Deutschland; 3University of
Cologne, Department of Internal Medicine II, Cologne,
Deutschland; 4University of Cologne, Institute of
Pathology, Cologne, Deutschland; 5University of Cologne,
Department of Internal Medicine I, Cologne, Deutschland
Purpose: Immunosuppressive strategies applied in renal
transplantation traditionally focus on T-cell inhibition. B cells
were mainly examined in the context of antibody-mediated
rejection, whereas the impact of antibody-independent B-cell
functions has only recently entered the field of transplantation. Similar to T cells distinct B-cell subsets can enhance or
inhibit immune responses. In this study, we prospectively
analyzed the evolution of B-cell subsets in peripheral blood of
AB0-compatible (n = 27) and AB0-incompatible (n = 10) renal
transplant recipients.
Patients and Methods: Patients donated blood samples
prior to and on day 21, day 100 and day 365 post-transplantation. Peripheral blood mononuclear cells were isolated
using density-gradient centrifugation and subsequently
analyzed by 10-color flow cytometry. Interleukin-10,
Granzyme-B and transforming growth factor beta as major
B-cell associated immunosuppressive cytokines were
analyzed by intracellular cytokine staining.
Results: Activated B cells were transiently and plasmablasts were permanently decreased in patients without signs
of rejection throughout the first year. In patients with histologically confirmed renal allograft rejection, activated B cells
and plasmablasts were significantly elevated on day 365.
Rituximab treatment in AB0-incompatible patients resulted in
long-lasting B-cell depletion and in a naïve phenotype of
repopulating B cells one year following transplantation. Acute
allograft rejection was correlated with an increase of activated B cells and plasmablasts and with a significant reduction
of regulatory B-cell subsets.
Conclusion: Taken together, our study demonstrates
remarkable effects of standard immunosuppression on circulating B-cell subsets. Furthermore the B-cell compartment
was significantly altered in rejecting patients. A specific
targeting of deleterious B-cell subsets could be of clinical
benefit in renal transplantation.
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Factors Influencing Intra- and Extra-Hepatic
Recurrence after Liver Transplantation for
Hepatocellular Carcinoma

Protective Effects of Bryostatin-1 on
Neutrophil Migration in an in vitro
Model of Ischemia Reperfusion Injury

A. Bauschke, A. Altendorf-Hofmann, C. Malessa,
U. Settmacher

F. Becker1, L. Kebschull1, H.A. Seifert2, J. Ansari2,
T.P. Castor3, D. Palmes1, J.S. Alexander2, F.N.E. Gavins2

Universität Jena, Jena, Deutschland

1

Background and Purpose: Tumor recurrence is the most
frequent cause of death after liver transplantation (LTX) for
hepatocellular carcinoma (HCC). To identify factors influencing intra- and extra-hepatic recurrence, we reviewed
patients treated at our department from 1995 to 2014.
Methods: Our tumor register provided data of 146 consecutive patients on age, sex, Child stage, AFP, tumor diameter,
number of tumors, venous invasion (VI), Milan-, BCLC and
Duvoux-score, and time and location of recurrence. We differentiated between intra-hepatic (within the liver ± distant
metastases) and extrahepatic (distant metastases only) recurrence (IHR and EHR, respectively). For multivariate analyses
a COX-model was used.
Results: After a median follow-up time of 45 (3–148)
months after LTX, 43 patients developed tumor recurrence
(TR). The median interval between LTX and recurrence was
10 (2–87) months.15 patients had IHR, 28 had EHR. The
respective cumulative 10 year recurrence rates (10-Y RR)
were 33 ± 4%, 11 ± 3%, and 23 ± 4%. Age, sex, cirrhosis and
tumor diameter did not influence 10-Y RR. 10-Y RR for TR
were statistically significantly influenced by Milan-, BCLC- and
Duvoux-Score (p = 0.013, 0.045, and <0.001, respectively),
number of tumors (p = 0.002), AFP-level >100 ng/ml (p =
0.018), and VI (p < 0.001). 10-Y RR for EHR followed the same
pattern. For IR, we did not see a statistically significant
difference in 10-Y RR for Milan, AFP and BCLC-score.
Venous invasion, Milan-, BCLC and Duvoux-score were
included in a COX model. Only Duvoux-score and VI proved to
be of independent influence on 10-Y RR for TR (p = 0.013, HR
2.920; p < 0.001, HR 3.896; respectively). The same factors
influenced 10-Y RR for EHR (p = 0.022, HR 3.602; p = 0.002,
HR 4.128; respectively). For IHR only VI independently influenced 10-Y RR (p = 0.031, HR 3.744).
Conclusions: In our series venous invasion was the most
important factor influencing recurrence but due to the relatively small sample size our results may be preliminary.

Universitätsklinikum Münster, Klinik für Allgemein- und
Viszeralchirurgie, Münster, Deutschland; 2Louisiana
State University Health Sciences Center-Shreveport,
Department of Molecular & Cellular Physiology,
Shreveport, Vereinigte Staaten von Amerika, 3Aphios
Corporation, Woburn, Vereinigte Staaten von Amerika
Background: Exposure to ischemia and reperfusion is an
inherent component of organ transplantation which negatively influences short-term as well as long-term graft
outcome. In the kidney, ischemia-reperfusion injury (IRI)
results in a sterile innate inflammatory response, in which
neutrophils are the first leukocyte population to infiltrate the
kidney after ischemic damage. The degree of initial neutrophil
infiltration predicts the severity of the subsequent inflammatory response since neutrophils act as the gate-keeper cell
population, orchestrating the influx of subsequent waves of
leukocytes into the graft. Therefore, neutrophil transendothelial migration (TEM) represents a promising target to
attenuate IRI.
Methods: We used an in vitro model of TEM towards the
chemoattractant leukotriene B4 (LTB4) equipped with human
umbilical vein endothelial cells (HUVECs) and human neutrophils (ethics committee # STUDY00000261). To block
neutrophil TEM, we used Bryostatin-1, an activator of the
endothelial cell second messenger protein kinase C delta. To
mimic IRI HUVECs were exposed to either normoxic (21% O2)
or hypoxic (1.5% O2) conditions for 20 hours with and without
Bryostatin-1 followed by 2 hours exposure to Calcein-AM dye
labeled neutrophils. The degree of TEM was determined by
measuring fluorescence intensity and expressed as migration
index (dividing numbers of neutrophils migrated to LTB4 by
numbers migrated to vehicle). In addition, myeloperoxidase
activity (MPO) was measured as a second marker for
neutrophil TEM.
Results and Conclusion: By using Bryostatin-1, we were
able to block human neutrophil TEM under normoxic and
hypoxic conditions. In the IRI setting, TEM towards LTB4
resulted in a migration index of 2.28 ± 0.15, which was reduced
to 0.33 ± 0.02 (p4: 0.62 ± 0.05, LTB4 + Bryostatin-1: 0.09 ±
0.01, pin vitro IRI model.
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Vascular Diseases / Angiogenesis /
Wound Healing

Conclusion: The EMPACs-project was developed by a
multidisciplinary team of perfusionists, fluid-mechanic engineers, radiologists, medical physicists and cardiac surgeons.
With this platform, the interaction of autologous and external
circulations will be better understood in the future. Data
generated from this project could be useful to optimize
recovery and weaning from ECLS in the future.

39

Mixing Phenomena during Interaction
of Internal and External Circulations –
Developing an in-vitro Simulator of the
Human Circulation for Fluid-Mechanical
Studies
P. Grieshaber1, J. Gehron1, J. Zirbes1, M. Bongert2,
S. Schäfer3, M. Fiebich4, G. Krombach3, A. Böning1
1Universitätsklinikum

Gießen, Herz-, Kinderherz- und
Gefäßchirurgie, Gießen, Deutschland; 2Fachhochschule,
FB Maschinenbau, Dortmung, Deutschland;
3Universitätsklinikum Gießen, Diagnostische und
Interventionelle Radiologie, Gießen, Deutschland;
4Technische Hochschlue Mittelhessen, Gießen,
Deutschland
Background: In acute circulatory failure, extracorporeal life

support (ECLS) can be used in a ‘bridge to recovery’ intention.
In this context, fluid-mechanical aspects of the interaction
between the slowly recovering autologous circulation and ECLS
are relevant but poorly understood. We aimed to generate a lifesize model out of components suitable for use in an MRI that
reproduces physiological flow- and pressure parameters of the
human circulation to be used for fluid-mechanical studies of
different ECLS cannulation sites and techniques.
Methods: For reproducible and standardized fluidmechanical studies using MRI, Doppler ultrasound and
computational fluid dynamics- (CFD) measurements
addressing these questions, we developed a model of the
human circulation. Silicon-based life-sized dummies of the
human aorta and vena cava (vascular module) were combined
with a pulsatile artificial heart. The vascular module is placed
in a case with all arterial branches merging in venous reservoirs and fluid (water with latex micro particles) returning to
the artificial heart through the venous dummy. Compliance
vessels account for adequate simulation of the capillary
system. ECLS-cannulation can be performed in the femoral
and subclavian arteries and in the femoral and jugular veins.
Results: After adjusting vessel diameters using variable
hose clamps, physiological flow rates of the supraaortic
branches, the renal and mesenteric arteries as well as the limb
arteries were achieved with an overall physiologic blood
pressure (130/90 mm Hg) and cardiac output (5 l/min.). The
EMPACs-model provides a virtually physiological platform for
simulation of the human circulation and its interaction with
external circulation generated by ECLS. This set-up allows for
precise characterization of fluid-mechanical aspects of this
interaction.
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Adipose Tissue-Derived Microvascular
Fragments Improve Vascularization,
Integration and Lymphatic Drainage of
Dermal Skin Substitutes
F.S. Frueh1,2, T. Später1, N. Lindenblatt2, M. Calcagni2,
P. Giovanoli2, C. Scheuer1, M.D. Menger1, M.W. Laschke1
1

Saarland University, Institute for Clinical & Experimental
Surgery, Homburg/Saar, Deutschland; 2University
Hospital Zurich, Division of Plastic Surgery and Hand
Surgery, Zurich, Schweiz

Background and Purpose: Large full-thickness skin
defects represent a major challenge in reconstructive surgery.
They can be covered with dermal skin substitutes in combination with split-thickness skin grafts. However, slow vascularization of the matrices bears the risk of wound infection
and extends the hospitalization of patients. To overcome
these problems, we herein introduce a novel vascularization
strategy.
Methods: Green fluorescent protein (GFP)+ adipose tissuederived microvascular fragments were isolated from
epididymal fat pads of C57BL/6-Tg (CAG-EGFP) 1 Osb/J mice
(n = 4). The microvascular fragments were seeded on collagenglycosaminoglycan matrices (Integra®), which were implanted
into full-thickness skin defects in the dorsal skinfold chamber
of wild-type C57BL/6 mice (n = 8). Non-seeded matrices
served as controls (n = 8). Vascularization, lymphatic drainage
and integration (ie, epithelialization and collagen synthesis)
of the implants were studied using intravital fluorescence
microscopy, histology and immunohistochemistry over 14
days.
Results and Conclusions: Adipose tissue-derived microvascular fragments rapidly reassembled into microvascular
networks within the implants, which developed interconnections to the host microvasculature. Accordingly, vascularization of the implants was markedly accelerated, as indicated
by a significantly higher functional microvessel density at day
14 (134.87 cm/cm2) when compared to controls (8.94 cm/
cm2; P < 0.05). Moreover, dense lymphatic networks developed
within the implants, which originated from the GFP+ microvascular fragments. This was associated with improved
implant integration: ~60% of the area of prevascularized
implants was covered with a multilayered epithelium
compared to ~30% in the non-seeded control group (P <
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0.05). Hence, seeding adipose tissue-derived microvascular
fragments on Integra® represents a promising strategy to
reduce morbidity and hospitalization of patients undergoing
the treatment of full-thickness skin defects.
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Clinical and Molecular Effects of EPO and
cEPO-FC on Murine Spinal Cord Ischemia/
Reperfusion Injury after Aortic Clamping
L.-G. Köpke, W. Ibing, H. Schelzig, F. Simon
Universtitätsklinikum Düsseldorf, Klinik für Gefäß- und
Endovaskularchirurgie, Düsseldorf, Deutschland
Background: Almost 30% of all patients, undergoing
clamping procedure for thoracoabdominal aortic repair,
suffer postoperatively from the consequences of ischemia/
reperfusion (I/R) injury of the lower body half, which can
cause paraplegia. Studies show a central role of the endoplasmic reticulum (ER) stress as a result from the I/R and the
resulting free radicals.
In this study, we examine the effects of pre-operative use
of native erythropoietin (EPO) and its derivative cEPO – FC on
paraplegia and ER stress in vivo.
Methods: By clamping and declamping of the thoracic
aorta of male mice (C57BL) I/R injury of the associated spinal
cord sections was induced. After testing the best clamping
time, 3 groups (EPO, cEPO-FC and control) were observed for
4 days. Twice a day mice were examined neurologically using
Basso mouse scale. At the end animals were sacrificed and
spinal cord harvested. Tissue histology was performed using
hematoxylin-eosin (HE) and luxol fast blue (LFB) staining
methods. Furthermore immunohistochemistry of relevant ER
stress proteins were performed. Pictures were taken and
analysed using ImageJ.
Results: Basso mouse scale showed an optimal clamping
time of 7 min. In addition, clear effects of EPO and cEPO-FC
were detectable. Damage to the spinal cord was evaluated by
a histological score and showed significant differences in the
experimental groups. Regulation in ER stress-related proteins
like CASP12 and ATF were detected.
Conclusion: EPO and cEPO-FC showed significant effects
in attenuating spinal cord ischemia and reperfusion injury
and improved neurological outcome after aortic clamping
procedure on clinical as well on molecular level.
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Influence of Fullerenes (C60) on Foam Cell
Formation – An in vitro Model
S. Bergmann, W. Ibing, H. Schelzig, F. Simon
Universitätsklinikum Düsseldorf, Klinik für Gefäß- und
Endovaskulerchirurgie, Düsseldorf, Deutschland
Background and Purpose: Atherosclerosis is a complex,
chronic inflammatory disease in which reactive oxygen
species modify native LDL to become oxidized Low-DensityLipoprotein (LDLox). Immune cells like macrophages play a
central role by engulfing LDLox resulting in the formation of
lipid-laden foam cells. Fullerenes like C60 are spherical molecules consisting entirely of carbon atoms. C60 is known for its
strong antioxidative capabilities. We investigated therefore a
possible protective effect of C60 in regard to foam cell formation
in an in vitro cell culture model.
Methods: Human monocytic cell line (THP-1) was differentiated to macrophage subpopulations M1 (pro-inflammatory) and M2 (anti-inflammatory) verified by flow
cytometry and expression analysis of different target genes by
qRT-PCR. Foam cells were generated by administration of
excess doses of LDL and LDLox, respectively. C60 treatment
was added at different time points of foam cell formation. Oil
Red O staining and Hematoxylin staining were used for cell
analysis. Pictures were taken using bright-field microscopy
and analyzed by ImageJ. Toxicity of used chemicals for macrophage differentiation and C60 was measured by standard cell
viability assays (WST-1; MTT).
Results: Cells could be differentiated successfully in M1
and M2 macrophages. Foam cells were generated by feeding
with LDLox. C60 showed no toxicity in our in vitro model yet
our results indicate that C60 promotes lipoprotein uptake by
macrophages instead of reducing this process.
Conclusions: C60 might have deleterious effects on foam
cell formation in an in vitro cell culture model of atherosclerosis.
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The Influence of Hydrogen Sulfide on the
Activity of Human Endothelial Cells and
Neointima Formation in a Murine Model
of FeCl3-Induced Vascular Damage to the
Carotid Artery
G. Klee1, E. Grambow1,2, M. Frank3, A. Müller1, E. Klar2,
A. Kuhla1, B. Vollmar1
1

Universitätsmedizin Rostock, Institut für Experimentelle
Chirurgie, Rostock, Deutschland; 2Universitätsmedizin
Rostock, Abteilung für Allgemeine, Thorax-, Gefäßund Transplantationschirurgie, Rostock, Deutschland;
3
Universitätsmedizin Rostock, Elektronenmikroskopisches
Zentrum, Rostock, Deutschland
Background and Purpose: The endothelium is cruical

during thrombogenesis. This study aimes to evaluate the
effect of the H2S-donor GYY4137 (GYY) on the activity of
human umbilical vein endothelial cells (HUVECs) in vitro and
on neointima formation in vivo.
Methods: Flow cytometry of resting, TNF-α-stimulated or
with 1, 5 or 10 mM GYY-treated and subsequently TNF-αstimulated HUVECs was performed to analyse the expression
of CD62E, CD54 and CD106. To study a potential reversibility
of the GYY action, CD62E expression was further assessed on
HUVECs activated 24 h after exposure to 10 mM GYY. A WSTAssay was performed to exclude toxic effects. Currently the
action of GYY on HUVECs regarding granular exocytosis and
binding of human platelets is studied by TEM and REM and the
biotin-switch-assay is used to assess the S-sulfhydration of
HUVEC proteins induced by GYY.
Furthermore the effect of GYY on neointima formation in
the carotid artery is currently studied in the FeCl3 injury
model in GYY or vehicle-treated mice. At days 7 and 21 after
treatment the carotid artery is removed for histological and
immunohistochemical analysis.
Results and Conclusions: GYY treatment significantly
reduces the expression of CD62E (GYY 10 mM: 25 ± 5% p).
Summarizing, GYY dose dependently reduces the activation of HUVECs, is reversible in action and exerts no toxic
effects. The currently running trials on neointma formation
will show whether GYY also affects endothelial activation in
vivo and therefore protects vascular integrity.

Systems Biology in Medicine

S1

Near-Infrared Spectroscopy, a Novel Method
to Characterize Tissue Properties as Basis
for Determination of Organ Graft Quality –
Preliminary Results for Rat Liver
M. Lange, S. Liebold
Forschungszentrum für Medizintechnik und
Biotechnologie, Bad Langensalza
Background and Problem: Characterization of tissues
properties is the basis for determination of organ graft quality.
Currently there is no widely accepted method to determine
graft quality which allows for a fast intra-operative assessment
complementing the clinical examination of the explant
surgeon.
Near-infrared spectroscopy (NIRS) is a physicochemical
method using the invisible near infrared region of light to
excite molecular overtone and combination vibrations. It is
widely used in industrial quality control (e.g. pharmaceuticals, food, agriculture, waste sorting), and increasingly in
medical applications (e.g. blood sugar, pulse oximetry).
Method and Result: This method was applied to the rat
liver model using special fiber probes. Three pathologies were
investigated: Steatosis,- Fibrosis and Ischemia. Spectral characteristics (Spectra) were compared to histological assessment
respectively ischemia time using statistical methods such as
Partial Least Squares Algorithm (PLS). Distinct differences in
the spectra allowed the discrimination of the investigated
pathologies. Based on the above mentioned statistical methods
calibration models were developed to describe tissue properties. The results show the proof-of-concept for intra-operative assessment of the three pathologies using NIRS.
Conclusion and Perspective: This method allows a qualitative and quantitative assessment of tissue properties of the
rat liver. In further studies these methods will be extended to
human pathology with special emphasis on the estimation of
the ischemic reperfusion injury (IRI) unavoidably occurs
during liver transplantation. Further work is needed to
establish criteria for a categorization into ‘high quality’,
‘marginal’ and ‘inacceptable’ to finally support the intraoperative decision regarding the acceptance or rejection of an
organ graft.
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Computational Modeling of Nutrient
Gradients and Fatty Acid Uptake Reveals the
Mechanisms Behind a Pericentral Hepatic Fat
Accumulation Under a High-Fat Diet
J.

Schleicher1,

U.

Dahmen2,

R.

Guthke3,

S.

Schuster1

1

Lehrstuhl für Bioinformatik, Friedrich SchillerUniversität Jena, Jena, Deutschland; 2Experimentelle
Transplantaitonschirurgie, Klinik für Allgemein-,
Viszeral- und Gefäßchirurgie, Universitätsklinikum Jena,
3
AG Systembiologie/Bioinformatik, Leibniz-Institut für
Naturstoff-Forschung und Infektionsbiologie – HansKnöll-Institut e.V. (HKI), Jena

A high-fat diet leads to fat accumulation in adult livers,
called steatosis. Particularly during early stages of steatosis,
fat accumulates inhomogeneously within the liver lobules
(zonation) starting in the area around the central vein (pericentral). To answer the question which mechanisms dictate
this zonation patterning, we implemented a mathematical
model of hepatic fatty acid (FA) metabolism. Our aim was to
test how gradients of oxygen and FAs influence the zonation
pattern of fat accumulation. In addition, we tested from a theoretical perspective, how the uptake process of FAs (linear vs.
nonlinear) from the blood into hepatocytes affects the
zonation pattern of steatosis. We found that a pericentral
steatosis is caused by the oxygen gradient and by the saturable FA uptake (following a Michaelis-Menten function).
Thus, our modeling results reinforce the prevailing view in the
research community of oxygen being a major determinant for
metabolic zonation. In addition, the FA uptake process directs
the zonation pattern of fat accumulation at least in early steatotic stages. The mechanism of cellular FA uptake from the
blood is still under debate. With our theoretical approach, we
support the transporter-mediated uptake mechanism of FAs
in liver cells: only the saturable FA uptake leads to a pericentral steatosis. Of note, we also found that the maximal
velocity of FA uptake affects the switching point between periportal and pericentral fat accumulation.
This work contributes to our understanding of hepatic FA
metabolism and its regulation by oxygen in the steatotic liver. A
comprehensive knowledge of these processes is absolutely
essential to augment the outcome of liver transplantations, in
which the usage of steatotic livers gets more and more prevalent
due to a shortage of adequate donor organs. However, steatotic
donor livers are prone to an increased cell damage caused by
oxidative stress. Therefore, our model of hepatic FA metabolism
will be extended in regard to the implementation of processes
involved in oxidative stress: We aim to model the production of
reactive oxygen species and the anti-oxidative defense mechanisms in steatotic livers. Perspectively, such an extended model
can enhance our understanding of the causes of the aberrant level
of oxidative stress in steatotic donor livers. Moreover, knowing
the sensitive parameters in such a model should help us in finding
effective therapeutic strategies to reduce the oxidative stress.

S3

A Continuum Mechanical Model for Liver
Steatosis: A Multi Scale and Multi Phase
Metabolism-Perfusion Model for Liver Lobules
T. Ricken1, D. Werner1, H.G. Holzhütter2, M. König2,
U. Dahmen3, O. Dirsch4
1
TU Dortmund University, 2Conputational Systems
Biochemistry Group, Charité Berlin, 3Department of
General, Visceral and Transplantation Surgery, University
Hospital Jena, 4Institute of Pathology, University Hospital
Jena

One essential key to understand the liver is the complex
time depending and non-linear coupled function-perfusionmechanism. The function of a liver, e.g. detoxification, nutrient
storage, and uptake of drugs is directly coupled to blood
perfusion. Thus, it is the aim of this contribution to present a
computational model that describes both mechanisms in a
coupled manner. Moreover, the change of perfusion and
function due to lipid inclusions (fatty liver) is addressed.
In general, biological tissues are characterized by their
unique functionality due to their biological and biochemical
specialization and complex structure. Regarding the
biochemical activity, the liver is one of the most complex
organs in the human body acting as the central organ in terms
of metabolism. The metabolism happens in the liver cells, the
hepatocytes, which are arranged in hexagonal functional
segments, the liver lobules. The liver consists of more than
one million liver lobules. The inhomogeneous distribution of
the sinusoidal network leads to an anisotropic blood flow in
the liver lobules. This highly complex inner structure of the
lobules makes it impracticable to give an accurate geometrical
description in a continuum mechanical manner. Therefore, a
multiphasic mixture theory based on the theory of porous
media (TPM) is used; see [1].
In case of the presented liver model the considered porous
solid body consists of a solid tissue phase φS, a solid fat phase
φT, which capable to accumulate, and a fluid blood phase φF.
All three phases are considered as immiscible, heterogeneously composed materials. Each phase contains one carrier
phase and ν −1 miscible concentrations φαβ. For the microscopic cell level use of an embedded set of ordinary differential equations (ODE) is used. The ODE model mimics a
simplifyed metabolism that takes place in the hepatocytes
converting nutrients into vital products such as glycogen and
triglycerides. Spatial and temporal resolved simulations that
incorporate production, utilization, and storage of these
metabolites is a necassity for deeper insight into the dependencies between fat accumulations and metabolism within
the liver; see [2].
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Galactose Elimination Capacity in Normal and
Steatotic Livers: A Multiscale Computational
Model for Prediction of Individual Liver
Function
M. König
Institute for Theoretical Biology, Humboldt University
Berlin, Berlin, Germany

Understanding how liver function arises from the complex
interaction of morphology, perfusion, and metabolism from
single cells up to the entire organ requires systems-levels
computational approaches. We report a multiscale mathematical model of the Human liver comprising the scales from
single hepatocytes, over representation of ultra-structure and
micro-circulation in the hepatic tissue, up to the entire organ
integrated with perfusion. The model was validated against
data on multiple spatial and temporal scales. Herein we
describe the model construction and application to hepatic
galactose metabolism demonstrating its utility via i) the
personalization of liver function tests based on galactose elimination capacity (GEC), ii) the explanation of changes in liver
function with aging, and iii) the prediction of population variability in liver function based on variability in liver volume
and perfusion.
The model will be employed for the analysis of alterations
observed in steatotic liver.
We conclude that physiology- and morphology-based
multiscale models can improve the evaluation of individual
liver function.
Availability: Personalized prediction of liver function
(GEC) was implemented in a proof-of-principle app available
at https://www.livermetabolism.com/gec_app/. Source code
and additional information at https://github.com/matthiaskoenig/multiscale-galactose.

L.O. Schwen
Fraunhofer MeVis, Bremen

Hepatic physiological processes and pathological conditions are typically heterogeneous in space, both varying across
the entire organ and forming patterns at the lobular scale.
Additional heterogeneity is introduced by surgical interventions. To accurately simulate and predict effects of drugs, the
heterogeneity of the pathology needs to be quantified in sufficient detail and pharmacokinetics (PK) simulations need to
take into account the pathology.
In a previous study [1], we considered steatosis in mice.
We developed a method to automatically quantify the amount
of macrovesicular steatosis from histological serial sections,
including zonation and organ-scale heterogeneity, in an entire
mouse liver.
The quantified steatosis patterns were predominantly
periportal, with a substantial variation across the organ. An
example PK simulation illustrated the impact of different
steatosis zonation patterns on the local hepatic drug uptake.
The analysis provides a quantitative, zonated description
of steatosis in unprecedented detail. It can be extended to
other liver diseases that can be assessed by histological
images, providing diagnosis support. Perspectively, the
combination with PK simulations can provide therapy support
via dosage optimization.
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Treatment with Lithium Reduce
Ischemia-Reperfusion Injury in
Marginal Livers in Rats
C.Y. Kan, Olaf Dirsch, Uta Dahmen
Experimental Transplantation Surgery, Department
of General-, Visceral and Vascular Surgery, University
Hospital Jena and Institute of Pathology, Klinikum
Chemnitz

Background: Steatotic and aged, so-called marginal livers
are particularly vulnerable to ischemia/reperfusion (I/R)
injury, which affects liver function after major hepatic surgery
such as extended hepatectomy with Pringle manoeuvre or

335

Eur Surg Res 2016;57:263–335
DOI: 10.1159/000448816

© 2016 S. Karger AG, Basel
www.karger.com/esr

Abstracts: 20th Surgical Research Days

liver transplantation. The activation of MAPK and GSK3b
pathways are two of major events during I/R injury, and lead
to the increase of inflammatory response and apoptosis as
well as decrease of autophagy. Lithium acts on many stress
and survival pathways especially on inflammation and
autophagy. Recent studies showed that treatment with lithium
can reduce ischemia-reperfusion (I/R) injury in liver via a
modulation of MAPK and GSK3b pathways. In this study, we
aimed to compare the effects of lithium in selective warm I/R
model of normal, aged and steatotic liver in rats.
Methods: Steatosis model was induced by feeding a high
fat and methionine-choline reduced diet for 14 days. Normal,
steatosis and aged (1.5–2 years) rats received lithium
(2 mmol/kg/day, 3 days before and after ischemia) before
subjected with selective warm ischemia/ reperfusion, which
was induced by clamping the hepatoduodenal ligament of the
left lateral and median lobe for 60 min. Animals were observed
for 30 min, 6 h, 24 h and 48 h (n = 4–6/group). Read-out
parameters consisted of serum liver enzyme levels, HMGB1
translocation and release, liver neutrophil infiltration, MAPK,
GSK3b, Caspase 3, mTOR, LC3 and p62 expression levels.
Results and Conclusion: Treatment with lithium protected
against I/R injury in normal, steatotic and aged liver. The
effect was most pronounced in aged livers followed by the
steatotic liver and less pronounced in normal liver. Lithium
treatment reduced inflammation and apoptosis via a modulation of MAPK pathway, as well as induced autophagy and
reduced necrosis via a modulation of GSK3b pathway.
On the basis of these data, we conclude that treatment with
lithium may be a simple way for protecting against I/R injury
in marginal livers. Further work is needed to elucidate
potential common dysregulatory events for a more precise
targeting of IRI in marginal livers.

S7

Modulediscoverer: A Novel Approach for the
Identification of Regulatory Modules Refining
Molecular Characterization of Diet Induced
Rodent Models of Fatty Liver
Vlaic S.1,2, Tokarski C.1–3, Guthke R.1, Schuster S.2,
Dahmen U.3
1

Hans-Knöll-Institute (HKI) Jena, AG Systemsbiology
and Bioinformatics, Jena; 2Friedrich-Schiller-University,
Department of Bioinformatics, Jena; 3University Hospital
Jena, Friedrich-Schiller-University, General, Visceral and
Vascular Surgery, Jena

Diet induced rodent models of fatty liver disease (FLD) are
essential in numerous areas of research where the availability
of human tissue is limited due to ethical as well as practical
reasons. Therefore, model specific characterization of molecules, mechanisms and processes involved in the induction
and maintenance of steatosis is important for the translation

of experimental results to human pathophysiology of the fatty
liver. Recent advances in the field of network sciences have
shown that the identification of modules in biological proteinprotein interaction (PPI) networks based on gene-expression
data is a valuable tool for the molecular characterization of
biological systems. However, one of the main problems that
hampers the detection of regulatory modules is the identification of the community structure underlying the PPI network,
i.e., the identification of protein groups with similar biological
function. Current strategies solve this problem by enumeration of all maximal cliques, non-extendable protein groups
were each protein pair is connected by an edge. The maximal
clique enumeration (MCE) problem in large-scale biological
PPI networks is however computationally extremely heavy.
Consequently, detailed molecular characterization of animal
models using regulatory modules requires the development
of new strategies that allow for their efficient identification.
We present ModuleDiscoverer, a novel approach for the
identification of regulatory modules from large-scale
biological PPI networks in conjunction with gene-expression
data. ModuleDiscoverer is a heuristic approach that approximates the community structure underlying any given PPI
network. Starting from random seed nodes in the network the
algorithm first identifies minimal cliques of size three. During
their subsequent iterative extension the cliques compete for
nodes in the network leading to the identification of large, but
not necessarily maximal cliques. Based on the high-confidence
PPI of R. norvegicus and publicly available gene expression
data we apply the novel ModuleDiscoverer algorithm to
identify the regulatory module underlying a diet induced
rodent model of non-alcoholic steatohepatitis (NASH). We
find the NASH-module to be significantly enriched with genes
associated to fatty liver disease as well as related diseases.
Furthermore, structural analysis revealed 9 sub-networks
associated with distinct biological functions and pathways
relevant to the pathological and clinical situation in NASH.
Key-regulatory proteins of the module are associated to FLD
and most of these proteins are already considered a putative
pharmacological target.
Concluding, ModuleDiscoverer can successfully identify
biological relevant regulatory modules that resemble the
underlying phenotype. We currently have processed a single
rat model of NASH. However, future studies including additional animal models will allow their systematic molecular
characterization. This has the potential to identify similarities
across diverse animal models, which potentially pinpoints
towards the core-module of a phenotype. Additional comparisons to regulatory modules resembling the human FLD
phenotype will provide further information regarding the
strengths and weaknesses of the individual animal model and
thus, aid in the choice of the animal model based on the scientific question. Ultimately, analysing the overlap between regulatory modules of FLD and FLD-related diseases, such as the
ischemia-reperfusion injury (IRI) in liver transplantation
could be used to untangle the molecular relationships
explaining the interplay of such diseases respectively.

