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Titel: The challenge of learning histology i an eye trackingand At ha Ind&u d f
observational longitudinal study

Autoren/Adressen: Alan Brecht (Goethe-Universitat Frankfurt, Fachbereich Medizin),
Gertrud Klauer (Goethe-Universitat Frankfurt, Fachbereich Medizin); klauer@em.uni-
frankfurt.de

Abstract:

Inexperienced students starting to acquire microscopic anatomy are lost in the
vastness of completely new visual impressions. We were interested in the early
processes of perceptual learning because microscopic anatomy is the first step to
devel op a figooad. di agnostic eye

Eye movements were recorded with a screen-based Tobii R T120 eye tracker in 34
students. Displayed items (32) were digital images from selected tissue slices used in
the Frankfurt histology lab. All items could be observed without any time limit and
also without any addressed task. Also, verbal reports about what may be seen were
recorded. Think aloud protocols were transcribed, categorized and evaluated. The
procedure was repeated six times at the beginning and the end of each of the three
histology classes taught in Frankfurt. Data were statistically described and analyzed
with two-way variance analysis (ANOVA) and correlated according to Pearson.

Initially, participants used narrative terms to describe the unfamiliar structures.
Narrative terms altered significantly to scientific terms toward run 6, but especially
after the first histology lab. However, incorrectly used terms as well incorrect
diagnoses persisted on a high level of about +50 % during the repeated sessions.
Eye tracking data show no significant changes.

Students learn terms and taxonomies and histological detailsi but these are weakly
tied to visual structures. Thus, training to select visual structures and to categorize
them correctly is not effective with Frankfurt teacher-centered teaching. Rapid
Feedback is needed to stabilize the learned categories and to correct also false
categorization.
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Titel: Big data in electron microscopy; improved examination of kidney tissue using
large-scale two dimensional datasets

Autoren/Adressen: Carsten Dittmayer (Charite Berlin), Eckhard Volcker (Penard
Labs), Irene Wacker (University Heidelberg), Rasmus Schroéder (University
Heidelberg), Rasmus Schréder (University Hospital Heidelberg), Marcus Mildner
(Charite Berlin), Sebastian Bachmann (Charite Berlin);
Carsten.Dittmayer@charite.de

Abstract:

In kidney research and pathology, electron microscopy facilitates the evaluation of
structural features that reveal aspects in the cause and progression of disease.
Preparation and examination modes currently undergo innovation to improve and
simplify workflows and to handle "big data" information sets. Developments in
scanning electron microscopy (SEM) and improved computer technology have
facilitated high-throughput preparation and examination. Here, we evaluated the
potential of new techniques for SEM and transmission electron microscopy (TEM) to
improve quality of kidney ultrastructural investigation.

Perfusion fixation and embedding of rodent kidney samples was routinely performed.
Thin sections were placed on grids for TEM and on conductive substrate for SEM.
Imaging for TEM was performed using a FEI TecnaiG2. Imaging for SEM was
performed using single-beam (sb) Zeiss Sigma and Ultra. High-throughput imaging
for SEM was performed at the Zeiss laboratory in Oberkochen using a multi-beam
(mb) MultiSEM505.

Using TEM, sbSEM and mbSEM, sectional tissue areas of 100x100 to 1000x2000um
were digitized. TEM provided a faster digitization (1-2h) compared to SbSEM (more
than 3-10h) but was limited by preparation artifacts. With mbSEM we digitized entire
sections within 20min; here, charging and preparation artifacts were limitations, but
subcellular details were resolved.

Digitization of thin sections allows examination of large-scale datasets, permitting
nanotomy practice compatible with a "Google earth"-like mode, "big data" handling,
and preserves micro-ultra correlation. Each of the three approaches has its specific
advantages. In the future, preparation and general technology will have to be
adapted for SEM to further improve image generation and quality.
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Titel: Step-by-step virtual surgical anatomy training systems database for the most
common surgical interventions.

Autoren/Adressen: Sergey Dydykin (Sechenov First Moscow State Medical
University), Dmitry Zhuravlev (LLC MOLNET), Aleksandr Scherbyuk (Sechenov First
Moscow State Medical University), Tatiana Bogoyavlenskaya (Sechenov First
Moscow State Medical University); dydykin_ss@mail.ru

Abstract:

There is creation of the training complex during the implementation of the joint project
of the Department of operative surgery and topographical anatomy to First MSMU n.
a. l. M. Sechenov and LLC MOLNET. The training complex can be used by students
not only during teaching at the University, but also as the stage of interactive distance
education, as well as in home training.

Training complexes will greatly improve the quality of student learning, giving them
the opportunity to experience themself in the modern operating room and observe
the stages of surgical interventions "in the eyes of the operating surgeon".

Each step of one type of surgical intervention simulation training complex include the
following main components.

A C I -patholagioal features of the diseases in which it is necessary to conduct a
specific surgical intervention.

A Unit diagnostic informati on ecrays titasonnd n g

data, MRI) results.

A The sur gi c al -bystepanimatienwithithe nse o thregadimensional
visualization and animation during which will be considered the optimal process of
surgery.

A A test unit comprising a testing for
on specific surgery.

Thus, based on the functional, technical and consumer characteristics of step-by-step
virtual surgical anatomy training complex, it can be concluded that the high-tech
product with high consumer properties is developed by the results of our
development to meet modern trends in education and information technology.
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Titel: Semspace.org: an integrated and scalable open-access repository to advance
sem research

Autoren/Adressen: Mona Eulitz (University Witten/Herdecke), Ahmad Pahlavan Tafti
(University of Wisconsin-Milwaukee), Gebhard Reiss (University Witten/Herdecke),
Zeyun Yu (University of Wisconsin-Milwaukee); mona.eulitz@uni-wh.de

Abstract:

Advances in the diverse fields of scanning electron microscopy (SEM) methods lead
to increased needs for a joint network to share SEM data along with the underlying
concepts. For this reason, we have initiated an open-access platform for storage and
easy access of SEM datasets. This platform is planned to be public and freely
available for the research community worldwide. In this project, we are engaged in a
long-term project with the goal of developing an integrated and scalable interrogative
framework to share very large scale SEM images.

SEM is currently undergoing a revival. Development of new methods has led to a
dramatic expansion of know-how in the diverse fields of SEM methods. However,
there is a crucial problem in storage of vast amounts of image datasets and easy
availability of these datasets for subsequent analysis. Additionally, for each method
and each sample type an individual laborious and time-consuming preparation
protocol has to be established.

For this reason, there is an increasing demand for an open access SEM data
repository, so we have created semspace.org to allow SEM scientists and
researchers for better cooperation.

At present the launch of the web platform is being prepared and first successful
experiences with an available and comparable 3D microscopy repository have
already been made.

Scientific work hinges on publicly and free exchange of data, and our new
established repository of high quality SEM datasets will be an invaluable resource for
researchers and scientists from many areas of interest.
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Titel: Enhancing anatomy learning in an undergraduate medical program by
combining various teaching approaches, including body painting, ultrasound, clinical
investigation and peer-teaching: a feasibility study.

Autoren/Adressen: Luis Filgueira (University of Fribourg), Elisabeth Eppler (University
of Basel); luis.filgueira@unifr.ch

Abstract:

Traditional anatomy teaching to medical students is based on lectures combined with
practical courses, with delivery of content as a one-way procedure from teachers to
students. Anatomy teaching is often based on images, models and prosections of
dead bodies, neglecting the dynamic live and functional aspect of anatomical
structures. Anatomy is usually taught at the early stage of medical programs and the
acquired knowledge is only occasionally enhanced and applied later in a clinical
setting. The aim of our study was to enhance knowledge of anatomy, translate
traditional first acquired knowledge into a more clinical setting focusing on
functional/live anatomy, as well as teaching the students the tools and providing the
opportunity to enhance self-directed learning, literature research, team-learning, oral
communication/peer teaching, peer-evaluation, writing skills and self-reflection.

The study was done with 20 students. The content focused on the locomotion
system, including some major conditions. The students had learnt the basics of the
locomotion system one year earlier through a dissection course.

New knowledge was elaborated in small groups and delivered through peer-teaching.
Applied/clinical anatomy was enhanced through practical sessions using body
painting, ultrasound and clinical investigation, supervised by an experienced
anatomist and clinical teachers. The students reported on their learning experience
through a reflective diary and by answering a questionnaire.

The aims of the study were well achieved. The students enhanced their knowledge in
anatomy and were highly satisfied with this new course and especially with the
student-focused activities in a clinically-oriented setting.
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Titel: High resolution episcopic microscopy (hrem) as a tool for imaging mouse skin in
a wound-healing model

Autoren/Adressen: Johannes Glinther (Medical University of Vienna), Stefan Geyer
(Medical University of Vienna), Ingrid Lang-Olip (Medical University of Graz), Jakob
Fuchs (Medical University of Graz), Melanie Pichlsberger (Medical University of
Graz), Daryousch Parvizi (Medical University of Graz), Lars Kamolz (Medical
University of Graz), Wolfgang Weninger (Medical University of Vienna);
stefan.geyer@meduniwien.ac.at

Abstract:

We aimed at testing whether the High Resolution Episcopic Microscopy (HREM)
method fits for visualizing the tissue architecture and blood vessel topology of the
skin of mice serving as models for wound healing.

In the skin of NMRI-Foxnlnu/Foxnlnu mice (Harlan Laboratories) two circular punch
biopsy wounds (8 mm diameter) were created under anaesthesia and covered with
skin replacement material. The mice were sacrificed after 8 days and biopsies of the
borders of the wound regions were harvested and subjected to High resolution
episcopic microscopy (HREM) imaging. The biopsies contained both, native skin, as
well as newly generated skin. The 3D volume data were analysed with the Amira®
software.

HREM data permitted visualisation of all tissues and layers composing the skin.
Especially the connective tissue fibre bundles of the dermis could be visualised using
simple volume rendering algorithms. The topology and branching patterns of the
dermal blood vessels could be visualised with the aid of surface rendered three-
dimensional (3D) models. Blood vessel counts were possible.

While traditional microscopic explorations only give a fragmentary impression of the
3D arrangement of the dermal connective tissue fibres and blood vessels, HREM
data permit precise 3D visualisation of these components of the mouse skin. This is
true for native skin, as well as for newly generated skin of mice used as models for
researching wound healing.
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Titel: Study preferences in anatomy: preliminary evaluation

Autoren/Adressen: Ekremcan Karaer (Bahcesehir University School of Medicine),
Cagatay Barut (Bahcesehir University School of Medicine); cagbarut@yahoo.com

Abstract:

There is a lack of consensus about the best or most efficient method used in

anatomical education. In addition the learning style of students varies. Unfortunately

we do not know much about the medical studen
Thus we aimed to identify the study preferences of medical students in Turkey.

96 medical students aged between 19-26 years participated in the study. Participants
were asked 9 questions related with the education system of their school in general
and in terms of anatomy. They were also asked 7 questions related with their way of
anatomy studying including time spent for anatomy studying, preference for a group
study or alone, study materials, study methods.

88.7% respondents indicated that integrated medical education was the education
system used in their schools. Systematic anatomy was the main method (93.8%)
chosen for anatomy. Plastic models were the most frequent preference for lab
studies (90.7%) followed by prosections (58.8%), specimens (30.9%) and cadaver
dissections (21.6%). Majority of the respondents preferred studying anatomy alone
(86.6%). But this was not the only preference, 29.9% of the students indicated that
they also preferred studying in pairs. The distribution of study methods were as
follows: correlation of structures with relations (53.6%), functions (52.6%), clinical
situations (30.9%), memorizing with mnemonics (53.6%) or tables and lists (45.4%),
flash cards (7.2%), regular repetitions (40.2%). The students may prefer one or more
of these methods at the same time.

Study preferences may lead changes in anatomy curricula in the future.
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Titel: Comparative study in gross anatomy education: Differences in learning spatial
anatomy using 3d-models of body-donor-CT-scans or a traditional atlas

Autoren/Adressen: Alexandra Kohrmann (Otto-von-Guericke Universitat Magdeburg),
Wolfgang D'Hanis (Otto-von-Guericke Universitat Magdeburg), Patrick Saalfeld (Otto-
von-Guericke Universitat Magdeburg), Kerstin Kellermann (Dornheim Medical
Images GmbH), Thomas Roskoden (Otto-von-Guericke Universitat Magdeburg),
Annika Rathmann (Otto-von-Guericke Universitat Magdeburg), Lars Dornheim
(Dornheim Medical Images GmbH), Philipp Pohlenz (Otto-von-Guericke Universitat),
Bernhard Preim (Otto-von-Guericke Universitat Magdeburg), Hermann-Josef
Rothkotter (Otto-von-Guericke Universitat Magdeburg);
alexandra.kohrmann@med.ovgu.de

Abstract:
Previous research shows that students with poor visual-spatial ability perform inferior
to students with high visual-spatial ability in exams. The introduction of virtual 3D-

model s to i mprove student s Gnapomyhtsisldown under st a
promise.
This study compares 21 medical studentsd per

examination after learning with a segmented 3D-body-donor-model (interventional
group) or an atlas (control group). It features a sequential cross-over design,
meaning every student participated both in the interventional and in the control

group.

After solving a mental rotation test to ascertain their primary spatial ability, each
student answered a questionnaire to determine their learning style. To eliminate
learning bias, we changed the region from the knee to the ankle. After studying and
remodeling structures of each area for two hours, the students were tested in
practical exams. First, they had to identify five structures on a body donor and their
second task was to solve a puzzle, requiring spatial understanding of the region. The
knee region puzzle consisted of a cross-section, the ankle region contained tarsal
bones. Taken time and mistakes were recorded for all exams. At the end of each
test, the students evaluated the learning method.

Results of the t-test show that there are no significant differences between the groups
regarding taken time and error count, indicating the 3D-models to be as valuable as
the atlas. Trends suggest a better orientation at the body donor of the interventional

group.

Further research needs to be done to verify these differences.
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Titel: Postgraduate anatomy training at the level of m.sc. degree in the department of
anatomy, college of mdcine and health sciences, university of gondar, ethiopia

Autoren/Adressen: Abebe Muchie (University of Gondar, College of Medcine and
Health Sciences), Assegedech Bekele (University of Gondar, College of Medcine and
Health Sciences), Sabine Loffler (University of Leipzig), Dieter Reissig (University of
Leipzig); reiiggo@yahoo.de

Abstract:

The department of Human Anatomy, at College of Medicine and Health Sciences
(CMHS) University of Gondar was founded in 1979 with support of the Institute of
Anatomy, University of Leipzig, Germany and the then Gondar Public Health College
of Addis Ababa University, Ethiopia. It has taught medical students in the same way
as in Leipzig University using unclaimed cadavers in the dissection course for gross
anatomy. The acting cooperation is by agreement between Medical Faculty Leipzig
and College of Medicine and Health Sciences of Gondar University since 2002. To
address the scarcity of anatomists in Ethiopia, department of Human Anatomy has
launched a new postgraduate program for Master of Science degree in Anatomy with
thesis as of 2006.

Objective: To produce competent instructors, practitioners and researchers in human
gross anatomy, histology and embryology.

Admission Requirements: Candidates have to meet the academic and non academic
requirements of University of Gondar and prove any one of the following degrees:
MD (medicine), BDS (dentistry), bachelor degree in Health Officer, Biology,
Anesthesia, Nursing, Midwifery, Physiotherapy and Psychiatry Nurse to get training
as further Master of Anatomy.

Graduates and current enrolment: From 2006 till July, 2015, 22 M.Sc. candidates
successfully completed their study. Currently, the department has 14 MSc students in
the pipeline.

Conclusion: With the support of German anatomists and DAAD the department has
designed a successful and exemplary curriculum for Human Anatomy MSc program
with thesis in Ethiopia.
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Titel: Integrating radiological images into a dissection-based gross anatomy
curriculum - first experiences with a new form of anatomy teaching at goethe-
university, frankfurt/main

Autoren/Adressen: Michael Rietsche (Goethe University Frankfurt/ Frankfurt a. Main),
Tassilo Jungenitz (Goethe University Frankfurt/ Frankfurt a. Main), Olaf Bahlmann
(Goethe University Frankfurt/ Frankfurt a. Main), Stephan W. Schwarzacher (Goethe
University Frankfurt/ Frankfurt a. Main), Estifanos Ghebremedhin (Goethe University
Frankfurt/ Frankfurt a. Main), Kathrin Eichler (Goethe University Frankfurt/ Frankfurt
a. Main), Thomas Deller (Goethe University Frankfurt/ Frankfurt a. Main);
rietsche@med.uni-frankfurt.de

Abstract:

Anatomical knowledge is essential for the interpretation of radiological images.
Conversely, o0r elavdnt radipldgical Images streadlyl mptivates
preclinical medical students during their anatomy courses. Anatomists have long
been aware of this interdependency and have integrated conventional X-ray images
as well as CT or MRT images into their teaching.

We have begun with the systematic integration of radiological images into our gross
anatomy course. A task force of anatomists and radiologists decided on the essential
radiological images, obtained permission from the ethics commission, and defined a
curriculum that was synchronized with the gross anatomy course. Colleagues
teaching the course were regularly informed to ensure their support. To implement
radiological images into the course, the task force (1) programmed an online module,
which includes an annotated viewer for CT and MRT-series. This was designed to
empower self-directed learning. (2) Made a "toolbox" for each tutor which contained
the most important images as laminated A3-prints. The toolbox also contains a
smaller A4 folder with the same images in annotated form for quick reference. (3)
Tested the knowledge of the students and evaluated the radiology module of the
course.

The feedback of the students was very positive and encouraged the task force to
continue with the project.

In sum, this form of integrated teaching resulted in a higher motivation of students
and teachers, good results in anatomy and, potentially, medical students who are
well-prepared for the clinical part of their education.
(Funding: Fachbereich Medizin, Goethe-Universitat)
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Titel: Leaving one's comfort zone - how examiners implement questionnaires in oral
exams.

Autoren/Adressen: Jana Scherer (Universitat des Saarlandes), Sandra Reichrath
(Universitat des Saarlandes), Tschernig Thomas (Universitat des Saarlandes),
Stephan Maxeiner (Universitat des Saarlandes); maxeinerstephan@gmail.com

Abstract:

Questionnaire-based strategies to assess studentso |
extensively leaving, however, the question unaddressed how examiners themselves

handle them. Here, we focus on how examiners dealt with the implementation of a

guestionnaire to different anatomy exams potentially being in conflict with their

individual style.

Prior to the beginning of an anatomy class 293 students had been offered a voluntary
tutorial by older peers to prepare for the dissection course and five oral exams. To
evaluate whether participants of the tutorial perform differently, the examiners were
instructed to i mplement a queaforimamceammior e t o a
collect certain stats (participation in the tutorial, etc.). The questionnaires shared a
common design for each exam (stats, tutorial and selected, new questions). Students
were divided into groups and randomly assigned to an examiner. Twelve examiners
self-reported duration, number of students per group and time spent using the
guestionnaire. At the end of the semester the examiners were interviewed, key
answers extracted and an evaluation sheet using a Likert scale distributed to
categorize previous interview statements.

Exams of experienced (seniors) or male examiners were significantly shorter. Seniors
characterized their examination style as associative and spent less time
implementing the questionnaire compared to new examiners (juniors). Juniors
reported that the implementation became easier over the course of the different
exams.

Experience levels had a major impact on the way examiners were implementing a
guestionnaire in oral exams. A general collection of questions can be a useful basis
for inexperienced examiners to structure exams.
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Titel: Digital 3-d tissue reconstruction of histological serial sections from two human
embryos

Autoren/Adressen: Michael Scholz (FAU Erlangen-Nuirnberg), Simone Gaffling (FAU
Erlangen-Nirnberg), Samir Jabari (FAU Erlangen-Nurnberg), Friedrich Paulsen (FAU
Erlangen-Nurnberg), Bernhard Tillmann (CAU Kiel); michael.scholz@fau.de

Abstract:

Today, still the most common way to gain more knowledge about the morphology of
tissues in the sub-millimeter range is the use of histologically prepared tissue slices
and a subsequent investigation under a microscope. A better understanding of the
specific tissue situation could be reached, when volumetric data out of histological
serial sections would be analyzed. In these cases, a 3-D reconstruction of the original
tissue from a digitized histological image sequence can immensely facilitate the
perception of the morphology and the spatial tissue structure. An important
requirement is, however, that the final reconstruction should restore the anatomy in a
way that ideally matches to the original in vivo tissue situation before it was
histologically processed.

Histological serial sections of two human embryos (pw5/pw11) were digitally scanned
and virtually reconstructed with a newly established software application to
demonstrate and determine the state of the art progress in virtual tissue
reconstruction.

Rigid and non-rigid Registration of digitized histological data of the whole embryonic
body as well as the segmentation of single organs of the specimens are shown as
reconstructed volumes to visualize and investigate the original tissue structure.

In the next future, we expect a broad range of interest arising for 3-D tissue
reconstructions not only for the purpose of biomedical research, but also as a
powerful tool for teaching microscopic anatomy and embryology.
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Titel: Max Clara and Innsbruck 7 Origin of German National and National Socialist
career

Autoren/Adressen: Erich Brenner (Medical University of Innsbruck); erich.brenner@i-
med.ac.at

Abstract:
Enlighten Max Claras relation with and influence on members of the Institute of
Histology and Embryology in Innsbruck.

Research in literature and newspaper databases, personal files and secondary
literature.

Initially, Clara began his academic career at the Institute of Histology and
Embryology in Innsbruck as demonstrator, and in 1923 as an assistant. In December
1923 left Clara Innsbruck to take over the medical practice of his father who had
passed away unexpectedly. His relations with Innsbruck and especially to Jirg
Mathis have apparently never ceased.

Since the start of his studies he was a member of the dueling fraternity Corps Gothia
and became socialized as German nationalist. it is very likely that Clara thus came in
contact with Max de Crinis who supported Clara in his appointments to Leipzig and
later to Munich.

1) Max Clara had tight relations with the Innsbruck Histologists.
2) Max Clara was sozialised as German Nationalist and later National Sozialist in
Innsbruck.
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Abstract:

Idiopathic scoliosis as three-dimensional deformity of the spinal column is a frequent
orthopaedic pathological condition (prevalence 1-2%). Since the oro-facio-cervical
system is morpho-functionally connected to the trunk by a variety of muscular and
fascial chains as well as the skeletal system, possible effects of scoliosis on the
activity of the oro-facio-cervical musculature were investigated.

This epidemiological cross-sectional study comprised 100 juvenile patients (8-18
years of age, 50 orthopedically healthy and 50 with idiopathic scoliosis). For each
patient the mean muscular tension (Relax, Bite) or its amplitude change (Fatigue) of
the Mm. masseteres, temporales, sternocleidomastoidei and trapezii was recorded
bilaterally by electromyography in a standardized manner both in a relaxed state
(Relax), during maximum masticatory force in occlusion (2s, Bite) and during
relaxation after continuous tension (10s, Fatigue).

Patients with scoliosis in general presented an elevated muscular tension during
maximum masticatory force in occlusion (Bite), whereas the muscle tension at rest
(Relax) was only increased for both Mm. temporales and sternocleidomastoidei.
Except for the right Mm. temporalis (Relax, Bite) and trapezius (Relax), significant
differences were observed for all muscles evaluated (Bite/Relax). Significant
discrepancies in amplitude change (Fatigue) were only observed for both Mm.
masseterici and the right M. trapezius. All muscles of patients with scoliosis,
however, showed an increased degree of fatigue.

The activity pattern of the oro-facio-cervical muscles seems to be significantly
influenced by idiopathic spinal scoliosis, presumably due to functional-muscular
adaptation via morphological and functional connections between the trunk and the
stomatognathic system.
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Abstract:

latrogenic lesions represent a small percentage of cardiac surgery associated
complications. Mostly are unique, related to specific surgical maneuvers, and
potentially explained by non anatomical approaches. The authors performed a
systematic search for published series and case reports on Medline database on
iatrogenic lesions in cardiac surgery. The aim was to investigate the role of anatomic
knowledge in cardiac surgery, to summarize reported errors according to involved
structures, with emphasis on pathophysiology and how they could have been
avoided.

Of the 706 articles found, in press or published between 1st January 2010 and 22nd
April 2016, 65 were considered relevant for the current topic. There were identified
374 patients aged 18 days i 91 years (107 infants and children average 1,83
months, 267 adults average 63,25 years), that underwent various cardiac surgical
procedures resulting in several iatrogenic lesions categories.

The most frequent (43.05%) were type A aortic dissection that occurred secondary to
cannulation or aortotomy incidents, followed by nervous lesions (29,95% in children),
valve perforations (8,29%), coronary lesions (6,68%), intracardiac shunts (1,60%)
and left internal mammary artery i great cardiac vein fistulas (1,06%). Other
iatrogenic lesions could be explained by incorrect identification of anatomical
structures (great cardiac vein, Eustachian valve), anatomical variants, and
morphological inaccurate assessment (coronary arteries and left recurrent laryngeal
nerve relations, aortic - mitral valve proximity, aortic arch situation).

In conclusion, a thorough knowledge of anatomical structures and their relationships
is mandatory to avoid cardiac surgery iatrogenic lesions.
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Abstract:

The usage of human bodies for medical training has a long history and is common
today at medical faculties all over the world. Thus there is a global need for cadavers
at anatomical institutes. The sources of human tissue used for medical education and
research depend on local legislation, cultural and religious customs. They include
body donation programs, unclaimed bodies, or other sources. To implement the
recommendations of the International Federation of Association of Anatomists
(IFAA), which favour body donation over other, ethically controversial practices, on a
global scale, an initial overview about the current procedures at anatomical institutes
is needed.

We performed a broad research of the literature.

Acquired data remain limited as we found relevant literature for only about one third
of countries worldwide. Out of these, only about 15% use donated bodies as their
exclusive source of cadavers. Whereas most "Western" and several Asian countries
(especially those in which Buddhism is the predominant religion) have established
body donation programs, a huge number of anatomical institutes worldwide still
depend on other sources, particularly on unclaimed bodies. This is true for most of
the surveyed African and Arabic countries.

Conclusions: In order to get a more complete picture of the global situation of the
sources of human cadavers at anatomical institutes, research will have to include
surveys or direct contact. Our preliminary data show that the IFAA recommendations
still have to go a long way to spread body donation as the preferred, ethically
respectable practice.
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Abstract:

Introduction: Injection of arteries and veins with curing substances facilitates the
study of sustenance areas. Among the substances used hitherto belong waxes,
amalgam, acrylic paints, latex, gelatin, silicone, or epoxy or acrylic resins. These
substances have several weak points T to different extents 1 such as poor
penetration, leakages, the requirement or development of heat during the curing
process, health hazards or extensive costs.

Material & Methods: We tried different concotions based on an impression material,
which is commonly used in dentistry. Permanently soft, liquid- lasting and curing
mixtures were investigated. Cold- cured polymers, latex, acrylates, acrylic esters,
alcohols and different dyes are the basic individual mixed ingredients. Viscosity is
controlled by adding alcohols and/or changing the mixing ratio. The solutions were
administered by various syringe sizes in fresh and differently conserved bodies. First
the depots of the injections were controlled and documented by ultrasound and
afterwards the injection areas were dissected.

Results: Injections of the vascular system with this casting solution reveal excellent
penetration down to smallest vessels with low pressure and almost no leakages.
Curing passes in acceptable times with [almost] no development of heat. Depending
on need there can be put isolated depots that do not leave the space between for
example a muscle and its fascia.

Conclusion: The newly developed casting solution is quite cheap, produces almost
no hazardous vapors and heat, and allows for adjustable viscosity and therefore
controllable penetration.
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Abstract:

Asymmetric omphalopagus is a rare situation of conjoined twinning, in which a
grossly defective twin (the parasite) is attached to the thorax and upper abdomen of
the main twin (the autosite). We describe a case of an omphalopagus and tried to
analyze the inner and outer aspects of the twins, in order to further characterize and
describe the asymmetric twinning.

Pre- as well as postoperative diagnostic imaging was carried out and analyzed
followed by an autopsy to evaluate the outer and inner aspects of the parasite.
Furthermore conventional histological examination of the organ systems found
accompanied by immunhistochemical staining was performed.

The parasite had well developed lower extremities and pelvis as well as upper

extremities with a cleft hand syndrome and syndactyly. From the outer aspect, the
sexwasnon-det er mi nabl e and we coul dnodét fnond any
sign of any axial skeleton or central nervous system. We found a rudimentary rectum

with a non-pervious anus, a kidney, ureter, urinary bladder and a blind ending

urethra. The blood supply of the parasite was connected to the vessel system of the

autosite, which on the other side had an associated omphalocele and an atretic

duodenum.

To our knowledge, only 52 cases of parasitic omphalopagus have been described to
date, most of the parasites, as in our case, were successfully separated from the
autosite.
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Abstract:

Recently, we identified a cholinergic chemosensory cell in the mammalian urethra
(urethral brush cell = UBC) functionally expressing the canonical bitter and umami
taste transduction signaling cascade (U-gustducin, PLCb2, TRPM5). Here, we aimed
to determine whether UBC are functionally equipped for salty, fatty and sour
detection.

UBC were isolated from ChAT-eGFP reporter mice (ChAT=cholineacetyltransferase)
and intracellular [Ca2+] was recorded by CLSM. Stimuli were sodium chloride (1-150
mM), mannitol (1-150 mM), ATP (0.5 mM) and amiloride (0.1 mM) as an ENaC-
inhibitor (ENaC=epithelial Na channel). Expression of potential sour and fatty acid
receptors was investigated by immunohistochemistry (sour: PKD1L3; long-chain fatty
acids: GPR120) and utilizing appropriate reporter mouse strains (short-chain fatty
acids: GPR41, GPR43).

UBC responded to sodium chloride (50-150 mM) with an increase in [Ca2+]i.
Mannitol in comparable concentrations used as osmolarity control had no impact on
[Ca2+]i. Sodium chloride responsive UBC did not react to ATP and vice versa. The
increase of [Ca2+]i was blocked by amiloride. Immunofluorescence showed neither
PKD1L3- nor GPR120-immunolabeling of UBC and other urethral epithelia cells.
Likewise, expression of GPR41 and GPR43 was detected in positive controls
(intestine), but not in the urethral epithelium.

These data show that a subgroup of UBC reacts to salty stimuli with an increasing in
intracellular [Ca2+] caused by ENaC. These cells seem to represent a different
subpopulation than those reacting to ATP. So far, there is no evidence for sour and
fatty acid detection by UBC.
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Abstract:

The human glomus caroticum (GC) is not readily accessible during ordinary
anatomical teaching courses because of insufficient time and difficulties encountered
in the preparation. Accordingly, most anatomical descriptions of its location, relation
with neighboring structures, size and shape are supported only by drawings, but not
by photographs. The aim of this study is to present the GC with all associated roots
and branches.

Following microscope-assisted dissection and precise photo-documentation, a
detailed analysis on location, syntopy and morphology was performed. We carried
out this study in 46 bifurcations of the common carotid artery (CCA) into an external
(ECA) and an internal (ICA) carotid artery and identified the GC in 40 (91%) of them.

We found significant variations regarding the location of the GC and its syntopy: GC
was associated with CCA (42%), ECA (28%) and ICA (30%) lying on the medial or
lateral surface (82% or 13% respectively) or exactly in the middle (5%) of the
bifurcation. The short and long diameter of its oval form varied from 1.0 x 2.0 to 5.0 x
5.0 mm. Connections with the sympathetic trunk (100%), glossopharyngeal (93%),
vagus (79%) and hypoglossal nerve (10%) could be established in 29 cadavers.

We conclude that precise knowledge on this enormous variety might be very helpful
not only to students in medicine and dentistry during anatomical dissection courses,
but also to surgeons working in this field.
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Abstract:

When carrying out diagnostic and chirurgical operations on human hand primarily
using robotic technology important to know anatomical points (landmarks)
corresponding on the skin surface of the palm or back of the hand to anatomical
structures located underneath. This allows you to develop an automation of
procedures of surgical robot for making operations. The purpose of study is the
definition of the accordance of sizes of the external form of fingers and their
functional flexionds segments to sizes

Hands of healthy individuals of both sexes at the age of completion of growth (young
people), using the original method dactylometry were studied and the data were
compared with the X-ray image of the same hands. Standard methods of X-ray-
osteometry of phalanges were used.

According to the results at men was found correlation for middle phalanges of 1I-1V
fingers and distal phalanges of IlI-V fingers of the right hand, and for middle
phalanges of fingers Ill and of Ill, V fingers on the left hands. At women correlation
was found for middle phalanges of II-1V right fingers and for V-V phalanges of fingers
on the left, and for distal phalanges of IV-V right fingers and of I, V left fingers.

The data obtained can be used for the development of computer graphics programs
for the promote of robotic operations on the hand and for the development of bio-
mechatronic analogues of hands and fingers based on the functional biomechanical
regularities, which determined relations of anatomical components of fingers of hand.
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Abstract:

The purpose of this project was to combine human gross anatomy education with
cadaver-specific imaging data sets available at the dissection table for improving
anatomic knowledge of undergraduate medical students.

Full body post mortem computer tomography (CT) scans of willed body donors were
generated using a 16 line multi detector computer tomography scanner with
optimized scanning parameters immediately before starting the embalming
procedure. The imaging data was processed and visualized using AnatomyMap
installed on computers next to the dissection table and Anatomage tables available in
the dissection hall.

A cohort of undergraduate medical students was separated into groups of 10
students per dissection table and taught how to analyze the acquired cadaver-
specific imaging scans using different computer tools. AnatomyMap is a computer
program specifically developed for the visualization of radiological imaging data in the
context of gross anatomy education. It features simple operation and high quality 3D
renderings. Anatomage is a lifesize anatomy visualization system embedding 3D
gross body content, 3D high resolution regional anatomy and 3D imaging software
and modeling tools. In addition to their normal anatomy dissection course, the
students underwent a special tutor-guided virtual anatomy training once a week using
both tools for dedicated education in how to identify anatomic structures and to learn
and understand their relation to each other.

Combining physical dissection with post mortem CT scans of willed body donors
allows for a novel integrated teaching approach in gross human anatomy.
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Abstract:

Though xenogeneic acellular scaffolds are frequently used for surgical
reconstruction, knowledge of their mechanical properties is lacking. This study
compared the mechanical, histological and ultrastructural properties of various native
and acellular specimens.

Porcine esophagi, ureters and skin were tested mechanically in a native or acellular
condition. The native and acellular tissues were compared at the microscopic and
ultrastructural level with a focus on type | collagens.

Increased elastic modulus and ultimate tensile stress values were quantified in
acellular esophagi and ureters compared to the native condition. In contrast, these
values were strongly decreased in the skin after acellularization. Acellularization-
related decreases in maximum strain were found in all tissues. Type | collagens were
well-preserved in these samples, however, clotting and a loss of cross-linking type |
collagens was observed ultrastructurally. Elastins and fibronectins were preserved in
the esophagi and ureters. A loss of the epidermal layer and decreased fibronectin
content was present in the skin.

Acellularization induces changes in the tensile properties of soft tissues. Some of
these changes appear to be organ specific. Loss of cross-linking type | collagen may
indicate increased mechanical strength due to decreasing transverse forces acting
upon the scaffolds, whereas fibronectin loss may be related to decreased load-
bearing capacity. Potentially, the alterations in tissue mechanics are linked to organ
function and to the interplay of cells and the extracellular matrix, which is different in
hollow organs when compared to skin.
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Abstract:

We undertook this cadaver anatomic study to demonstrate the dissemination of
ultrasound-guided injected dye solution by anatomical preparation to define a
suitable target compartment for a cervical plexus regional anaesthetics block
technique.

In three fresh adult human cadavers six intermediate ultrasound-guided blocks of the
cervical plexus were carried out, followed by preparation and photographic
documentation of the stained cervical plexus. The focus is on clinically relevant
conclusions for performing cervical plexus blocks for example for carotid
endoarterectomy.

In five cases the target compartment was correctly identified. In these cases, a
cranio-caudal spread of the injectate within the double layer between superficial and
deep cervical fasciae was observed. In addition, the superficial layer was permeable
to the injected methylene blue. The injection solution disseminated with the sensitive
terminal branches of the cervical plexus below the platysma. In all cases an
anastomosis (superficial cervical ansa) between the facial nerve and the cervical
plexus could be demonstrated. The prevertebral lamina proved to be impermeable to
injected methylene blue and no evidence of a porous structure of the prevertebral
lamina was found.

The compartment is a suitable target for cervical plexus blocks. The cranio-caudal
spread of the injectate allows lateromedial needle guidance in the horizontal plane.
The prevertebral lamina proved to be impermeable to injected methylene blue.
Whether phrenic nerve blocks are preventable with more distal intermediate cervical
plexus blocks must be investigated in clinical trials. The permanent anastomosis
(superficial cervical ansa) provides an anatomically reasonable explanation for
inadequate cervical plexus blocks.
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Abstract:

The pig is often used as a large animal model since pigs share anatomical and
physiological similarities with humans. For orthopedic studies, adult animals and
therefore, minipigs are required. To gain reproducible results and to estimate
transferability of them to human conditions pig lines should be carefully
characterized. Therefore, we analyzed the topographical anatomical pecularities of
the knee joint of a novel minipig line breaded for experimental conditions the
AAachener minipigbo.

Eight knee joints of four mature Aachener minipigs were carefully dissected
measuring the dimensions of typical landmarks using a digital caliper. Three hybrid
pig knee joints (8-10 month) and three human knee joints served as controls. In
addition, cartilage samples of the Aachener minipig (trochlear groove, medial and
lateral femoral condyles, menisci) were assessed histologically.

In comparison to human conditions some peculiarities of the pig and the Aachener
minipig: were delineated: the lateral meniscus and the tibial joint surface were
significantly larger than the medial counterparts. The fibula head was covered by
fibrocartilage and completely integrated into the lateral lower joint surface. The
cartilage thickness at the joint areas usually used for cartilage repair studies were in
average 0.77+0.08 thick and might allow chondral defect models. The porcine
anterior cruciate ligament (ACL) attached with two bundles at the tibial plateau
separated from each other by the lateral anterior meniscotibial ligament differing from
human conditions. Articular cartilage presented the expected zonality.

Despite the overall knee dimension allow many surgeries, porcine peculiarities
should be considered in meniscus and ACL reconstruction.
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Abstract:

Accurate knowledge of the dimension, shape and morphology of larynx and its
complex anatomy is a prerequisite necessity in performing surgical procedures for
laryngeal operations.Populational differences are also important not only in planning
the surgical interventions but also performing the operation. Previous morphometrical
studies on larynx had shown variable results obtained from different populations,
including Western and Eastern yet information about larynx morphometry in
Anatolian population is limited. The purpose of this study is to make more statistical
data available among Anatolian population and help clinicians for surgical
approaches related to this area.

10 parameters from anterior and lateral views were measured on 18 thyroid
cartilages taken from autopsy specimens (14 male, 3 female and 1 unknown).
Specimens were removed and dissected under stereomicroscope (Leica S6D) after
routine fixation procedure. Those with visible deformations were eliminated during
dissections. Software programs were used beside the standard measurement
methods.

Statistical evaluations and comparisons were done for a comprehensive description.
Significant sexual differences were observed. Mean values for all parameters were
higher in males compared to females. These results were compared with already
existing anatomical data of other populations.

This study on larynx specimens from different regions of Anatolia provides a general
knowledge about thyroid cartilage dimensions. Obtained results would have great
clinical influence in surgical approaches to the related area. Also the results might
give information for anthropomorphic studies.

Keywords: anatomy, morphometry, larynx, thyroid cartilage, Anatolian population
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Abstract:

Because several extremity muscles attach to the thoracolumbar fascia (TLF), as well
as hypaxial and epaxial muscles, knowledge on the construction of this complex
myofascial junction is fundamental to biomechanical analysis and implementation of
effective rehabilitation in individuals with low back and pelvic girdle pain.

The detailed anatomy of the lateral margin of the TLF was described to create a
previously described lumbar interfascial triangle (LIFT) situated along the lateral
border of the paraspinal muscles from the 12th rib to the iliac crest.

We hypnotized the triangular LIFT could be innerved.

We used serial sheet- and stained block-plastination additionally to manual
dissection, combined with several histology with immuno-staining of the LIFT.

Histology and immune staining displayed nerves within and around the LIFT. Nerves
have been identified within the LIFT using different antibodies. Smaller and larger
branches of the Ramus posterior of the spinal nerves reach the area of the LIFT.
However, morphological signs of proprioception were not observed.

A distortion of the lateral border of the LIFT may generate sensory information to the
passing nerves.

Bias

We used probes of old people. To confirm the idea that within the LIFT, sensory data
are obtained, a proof for morphological signs for proprioception is still due.
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Abstract:

To ideally dispose young medical students for their clinical work, it is indispensable to
acquaint them with anatomical section images in order to prepare them for the clinical
application of imaging methods. To ascertain the benefit of the augmented reality
system oOrMagridc (MMM) for this purpose, it
and second semester medical students, as part of the macroscopic anatomy course
in 2015/16 at LMU Munich.

A @A Mi cr o s-céntera &id rea-tnte éracking enable the MM to link a deposited
section image to the projection of the proband’s body. The user controls a circular
shaped domain on the screen to determine a zone, where one can slide between
different section images in the anatomical intersection planes.

Presented to groups of at most 12 students, a tutorial was designed to give them an
understanding of the system.

After using the MM, every patrticipant was asked to assess the value by filling in a
Likert scale questionnaire. All statements that implied a gainful use of the MM for
anatomical education were answered with great approval by the respondents.
Especially active learning, three-dimensional understanding and better
comprehension of the course of structures were outlined here.

Through additional amendments and expansions, we are convinced, that an
augmented reality system like the MM can beneficially be installed into anatomical
education in order to prepare medical students more effectively for the clinical
standards respectively the clinical application of imaging methods.
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Abstract:

On the experiment with 104 Wistar male rats, there were studied the effect of the
delta-sleep inducting peptide (DSIP) and a synthetic analogue of AKTH (4-10)
Semax. It was found that Semax had anti-stress effect on lymphoid structures of
spleen and inguinal lymph nodes and lymphoid patches of the small intestine.

In predisposed to stress rats in the germinal centers (GC) at infusion of DSIP and
under one hour stress exposure there was found an increase of number of blast cells
up to 5.5% (control i 3.6%), large lymphocytes up to 6.3% (control 4.6%), medium-
sized lymphocytes i up to 38% (control 28%) and small lymphocytes i up to 46%
(control - 28%). In predisposed to stress rats in the (GC) of inguinal lymph nodes at
the infusion of Semax after stress influence there was found that a part of blasts was
equal to 4.5% (control i 3.6) large lymphocytes 5.8% (in control i 4.6%) medium-
sized lymphocytes 32.3% (in control 28%) and small lymphocytes 42.2% (in control
38%). In resistant to stress rats in the GC of inguinal lymph nodes after the influence
of stress the number of blast cells was equal 5.5% (control 6.4%) large lymphocytes
2.9% (control i 3.4%)
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Abstract:

For the experimental study 100 male mice were selected at the age of 2 months
weighing 18-22 g, which were influenced by polyoxidonium in therapeutic doses (500
mg, i.p.). There were studied aggregated lymphoid nodules in the wall of the small
intestine in the study of histological series. It was found that the infusion of
polyoxidonium in the germinal centers of lymphoid nodules leaded to a decrease in
the number of young cells of the lymphoid order already on the 4-th day (in 1.4-1.7
times compared to the control). The number of these cells continued to decrease till
the 14-th day, and on the 21-st day their number increased, while, on the 30-th day
remained below the control. The number of mitotically dividing cells is 4.7 times
lesser than in the control group. In the germinal centers of lymphoid nodules of
mesenteric lymph nodes the number of lymphoblasts decreased 1.7-4.0 times, and
after 21-st day they increased (but remained below the control). Number of
destructively altered cells on the 21 day 2.0 times higher compaired with the control,
on the 30-th day corresponded to the control. The brain strands plasmacytes content
at first decreased relatively to the control, and increased by 1.2 times on the 30-th
day, at the same time, the number of destructively altered cells on the 30-th day
increased in 1.9 times, in comparison to the control group. In paracortical zone the
number of lymphoid cells decreased at beginning and after 7-14 days gradually
corresponded to the control level.
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Abstract:

The gap junctional protein Cx43 is a major nexus-forming protein in heart intercalated
discs (ID) and central nervous system components. Via interaction with tubulin, Cx43
may recruit other membrane channels. Cx43 membrane topology and association
with cellular junctions depends on multiple phosphorylation steps and is related with
hypertension and ischemic stress conditions. In the kidney, little is known about Cx43
localization and function. We therefore reevaluated its distribution in the mammalian
kidney.

We investigated the localization of Cx 43 in perfusion-fixed rat and mouse kidneys
using immunhistochemical staining with double-staining approaches. Polyclonal anti
Cx43 antibody specificity was confirmed by Western blotting and staining of
established sites such as cardiomyocyte ID. For double labeling we used anti-
claudin-5, -ZO-1 and -NO-Synthase 3 antibodies. High-resolution labeling was
achieved by immunogold labeling.

Reliable, significant Cx43 staining was so far detected exclusively in vascular
endothelial and lymphatic vessel walls. In glomerular endothelia a punctuated
labeling pattern was encountered in all capillary profiles. Endothelia of renal arteries
and arterioles displayed continuous staining of the junctional zone, which was
confirmed by co-localization with tight-junctional components. Lymphatic vessels
revealed strong, continuous Cx43 along their walls. Other, previously reported
vascular smooth muscle or mesangial signals were not confirmed.

Kidney Cx43 localization appears to be restricted chiefly to endothelial cell junctions.
Future analysis of its local protein interaction, molecular topology, and
phosphorylation patterns under cardiovascular stress condition will contribute to
clarify its role in the endothelium.
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Abstract:

Ageing is associated with a decline of cardiac function and structural alterations of
the heart. The ultrastructural changes accompanying the decrease in function,
however, have been described only poorly. The aim of the current study was to
provide a thorough, quantitative analysis of the composition of the left ventricular
myocardium and cardiomyocytes of aged mice.

The left ventricles of young adult (4-month-old, N=10) and aged (24-month-old,
N=15) C57BL/6JRj male mice were prepared for transmission electron microscopy
and analysed by design-based stereology. Specifically, the volume fractions and total
volumes of myocardial components (blood vessels, collagen, interstitium,
cardiomyocytes) and cardiomyocyte organelles (myofibrils, mitochondria, nuclei,
sarcoplasm and lipofuscin granules) were estimated.

The weight of the left ventricles was higher in old compared with young mice
indicating left ventricular hypertrophy. This was characterized both by an increase in
the total volume of collagen and cardiomyocytes, however, the increase in collagen
volume was more pronounced than that of cardiomyocytes. The volume of free
sarcoplasm was enlarged in old cardiomyocytes, whereas the volume fraction of
myofibrils and mitochondria decreased, thus leading to unchanged total volumes of
myofibrils and mitochondria. Lipofuscin granules were hardly present in young but
occurred frequently in old mice.

Ageing is accompanied by profound changes in the ultrastructure of myocardium
and cardiomyocytes. The observed changes indicate a profibrotic metabolism and
an unfavorable composition of cardiomyocytes, which may lead to decreased
oxidative and contractile capacity in relation to total heart size.
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Abstract:

Heart failure with preserved ejection fraction (HFpEF) goes along with mild clinical
symptoms. This study aimed at analyzing whether HFpEF is already associated with
ultrastructural alterations and whether they differ quantitatively among the layers of
the left ventricular wall.

An established model of HFPEF by deoxy-corticosterone acetate (DOCA) treatment
along with a high-salt/high lipid diet over 3 months was used. 5 DOCA and 5 weight-
matched normal pigs were analyzed. Cardiac magnetic resonance imaging
demonstrated LV hypertrophy and LV filling abnormalities in DOCA. Samples of the
left ventricle were taken and processed for light and electron microscopy. Interstitial
fibrosis and subcellular composition of cardiomyocytes in subendocardial,
midmyocardial and subepicardial regions were evaluated by stereology.

Left ventricular weight was significantly enhanced in DOCA pigs. This was
characterized by an increase in cardiomyocyte volume but not in whole interstitial
volume. The volume of collagen between cardiomyocytes was increased in DOCA
pigs whereas no change was observed for collagen at other localizations. This was
caused by collagen increase in inner myocardial layers. Upon DOCA treatment, the
proportion of cardiomyocyte organelles remained the same in all three layers of the
left ventricle. This was accompanied by higher total volumes of myofibrils and
mitochondria.

DOCA-induced HFpEF was characterized by fibrotic and hypertrophic changes of the
left ventricular free wall. Cardiomyocyte hypertrophy was similar in all layers, but
collagen deposition occurred mainly in subendocardial and the midmyocardial layers.
These data imply that LV remodeling in HFPEF starts in the subendocardial layer.
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Abstract:

Oxygen supply as lifesaving intervention is frequently used for treatment of preterm
infants suffering additionally on possible prenatal or perinatal pathogen features. The
impact of oxygen and or lung injury may influence the morphological lung
development leading to a chronic postnatal lung disease called bronchopulmonary
dysplasia (BPD). Different experimental BPD models are used. However, there are
no systematic comparative studies regarding different influences of oxygen on
morphological lung maturation.

Pregnant dams were exposed to normoxia, the offspring to normoxia (No/No,) or to
hyperoxia (No/Hyper). Furthermore, pregnant dams were exposed to hypoxia and the
offspring to normoxia (Hypo/No) or to hyperoxia (Hypo/Hyper). Stereological
investigations were performed from all pups 14 days after birth.

Compared to controls 1) the lung volume was significantly reduced after postnatal
hyperoxia, 2) the volume weighted mean volume of the acinar airspaces was
significantly higher in the Hypo/Hyper group, 3) the total septal volume was
significantly lower in the No/Hyper and Hypo/Hyper group, 4) the total septal surface
showed significantly lower values in the No/Hyper and Hypo/Hyper group, 5) the
septal barrier thickness had a tendency to significant higher values in the Hypo/Hyper
group, 6) the volume density and the volume weighted mean volume of lamellar
bodies in pneumocytes type Il exhibited significantly lower values in the Hypo/Hyper

group.

Hyperoxia and/or hypoxia differentially influence morphological maturation. A
significant retardation of morphological lung development leading to BPD like
alterations indicated by different parameters was only seen after prenatal hypoxia
and postnatal hyperoxia.
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Abstract:

Obesity is a pandemic health problem and linked to a wide range of respiratory
conditions. The polyamine spermidine promotes longevity by induction of autophagy,
which is also involved in lipid breakdown. An enhanced polyamine flux results in
reduced fat accumulation and enhanced energy expenditure resulting in a lean
phenotype. We hypothesize that in obese mice spermidine reduces the body weight,
improves the lung function and diminishes pulmonary structural changes.

C57BL/6N mice were kept on control diet (CD) or high fat diet (HFD) and either
received no or 3 mM spermidine (Spd) via the drinking water resulting in the
experimental groups CD, CD-Spd, HFD, HFD-Spd.

Spermidine had no effect on the weight gain or the food consumption. In HFD mice,
left lung volumes as well as the functional pulmonary parameters tissue elastance
and tissue damping were significantly enhanced in comparison to CD, whereas the
static compliance was decreased. This indicates a lower expandability and increased
stiffness of obese lungs. However, in HFD-Spd animals, left lung volumes, tissue
elastance and static compliance were shifted to control levels, whereas tissue
damping was even reduced below CD and CD-Spd lungs.

We conclude that in alimentary obese mice, spermidine does not affect body weight
or food consumption, but has a beneficial effect on lung function indicating an impact
on obesity-related structural changes or surfactant composition in the lung.
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Abstract:

Pulmonary surfactant, a mixture of lipids and proteins at the air-liquid interface of
alveoli, prevents the lungs from collapsing due to surface tension. One constituent is
surfactant-associated protein-D (SP-D), a protein involved in surfactant homeostasis
and innate immunity. Mice deficient in SP-D (SP-D(-/-)) develop a characteristic
phenotype which affects the surfactant system (accumulation of intracellular and i
alveolar surfactant, alveolar epithelial type Il cell hypertrophy and hyperplasia,
increase, enlargement and foamy transformation of alveolar macrophages) and lung
architecture and its inflammatory state (development of an emphysema-like
pathology, inflammatory cell infiltration). Furthermore, it has been described that
these mice develop subpleural fibrosis and that they show a thickening of alveolar
septal walls. The aim of the present study is to investigate the long term progression
of this phenotype with special focus on parenchymal remodeling, whether there is a
progress of emphysematous changes and whether there is a progressive septal wall
thickening which might indicate the development of pulmonary fibrosis.

By means of stereology and light microscopy lungs of wildtype and SP-D(-/-) mice of
four age groups (3, 6, 12 and roughly 18 months) have been investigated.

Current data suggest an increase in number-weighted mean alveolar volume in aging
SP-D(-/-) mice without loss of alveoli per lung, alveolar epithelial surface area per
lung and septal wall thickening.

The increase in alveolar size might reflect overdistension due to altered mechanical
properties of alveoli. The current data, however, do not suggest a relevant
spontaneous pro-fibrotic remodeling or a destructive process in the aging SP-D(-/-)
mice.
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Abstract:

NaCl absorption by NKCC2 in TAL is controlled by potassium (luminal ROMK and
basolateral Kir4.1) and by basolateral calcium sensing receptor (CaSR).
Discontinuous pattern of ROMK- and Kir4.1-positive and -negative cells along TAL
have been shown, little is known about their relationship to CaSR expression in TAL.

AVP increases TAL function via V2 receptors (V2R). Physiological doses of AVP
were tested for cellular adaptation of ROMK, Kir4.1 and CaSR within TAL using AVP-
deficient Brattleboro rat kidneys (BB). V2R agonist (dADAVP) or saline were
administrated to BB rats for 7h and 72h. NKCC2, ROMK, Kir4.1, and CaSR signals
were analyzed using immunohistochemistry, in situ hybridization (ISH), EM and
Western blot (WB).

In normal rats NKCC2 was expressed in all TAL cells throughout the medullary and
cortical portions, ROMK and Kir4.1 showed often mutually exclusive pattern. CaSR
was detected in every TAL cell with variable intensities: ROMK-negative cells
displayed high signal for CaSR, whereas ROMK-positive cells demonstrated
moderate expression of CaSR in outer mTAL. dDAVP treatment for 72h led to
significant upregulation of both potassium channels and induced an overlapping
expression in most TAL cells. WB detected a protein increase of 220% for ROMK,
25% for Kir4.1, but 40% down-regulation for CaSR. All changes were restricted to
MTAL. ISH revealed no differences in mRNA abundances. No significant changes
were detected after 7h.

These results demonstrate expressional cell heterogeneity in TAL with respect to
ROMK, Kir4.1 and CaSR signals and reflect an adaptive mechanism in potassium
and calcium handling to maintain electrolyte homeostasis.
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Abstract:

Bleomycin-induced lung injury leads to surfactant dysfunction and fibrosis with
permanent loss of alveoli in a process called collapse induration. Surfactant
dysfunction with intra-tidal alveolar recruitment and de-recruitment (R/D) and
heterogeneous ventilation results in dynamic mechanical stress (atelectrauma),
representing a potential trigger of disease progression.

To test the hypothesis that reduction of surface tension by exogenous surfactant
replacement therapy reduces lung injury and pulmonary fibrosis in bleomycin-induced
rat lung injury.

Rats (n=5-8 per group) received bleomycin to induce lung injury and either
intratracheal dose of surfactant (100 mg Curosurf/kg BW = Curo group)) or placebo
(0.9% NacCl). Three (D3) or seven (D7) days after induction of lung injury, invasive
pulmonary function tests to determine tissue elastance (H) at PEEP levels between 3
and 6 cmH20 were performed, broncho-alveolar lavage (BAL) was taken for
surfactant function and inflammatory markers and lung tissue was harvested for
design-based stereology.

SRT led to a significant decrease of IL-1][Jat D3. Both static compliance and tissue
elastance were improved in the Curo groups at D3 and D7 compared to placebo but
did not reach the level of healthy animals. On a structural level lung mechanical
improvement highly correlated with the number of open alveoli and septal wall
thickness at an airway opening pressure of 5cmH20. The volume of alveolar edema
per lung, however, did not differ between experimental groups.

Exogenous surfactant reduced alveolar R/D and mechanical stress in this model of
acute lung injury but failed to reduce intra-alveolar edema.
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Abstract:
To investigate the impact of the type Il intermediate filament protein vimentin on the
cellular uptake and neurotrophic effects elicited by the clostridial exoenzyme C3bot.

Using primary neocortical/hippocampal neuronal cultures obtained from vimentin
knock out mice we investigated the effects of extracellular application of C3bot on
axonal and dendritic outgrowth. Moreover, we analysed the effects of vimentin
depletion on internalisation of C3bot into neurons by means of a novel antibody
specifically recognizing ADP-ribosylated RhoA and B. Additionally, we applied
purified embryonic stem cell-derived motor neuron cultures and tested for the
morphological effects of C3bot on these neuron culture devoid of glial
contaminations.

Medium application of C3bot to cultured neurons from vimentin knock out mice was
no longer effective to foster axonal and dendritic outgrowth as observed in wildtype
neurons. Axonotrophic effects mediated by C3bot could be rescued by the additional
incubation with extracellularly added vimentin.

Also, vimentin knock out neurons exhibited a reduced cellular uptake of C3bot
compared to the wild type. ADP-ribosylation of RhoA/B was used as read-out system.
The additional application of vimentin improved internlisation into knock out neurons.
Purified embryonic stem cell-derived motor neurons were sensitive to C3bot and
indicate that neuronal vimentin might serve as binding and internalisation partner of
C3bot.

Extracellular vimentin serves as binding and internalisation partner for clostridial
C3bot in primary neurons.
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Abstract:

To understand the spatial organization and function of secretory organelles in
neurons, we are developing novel methodologies for correlative light and electron
microscopy, which combines fluorescence microscopy of in vivo dynamics with the
superior resolution of electron microscopes. Correlative microscopy approaches
allow for the direct ultrastructural visualization of genetically encoded markers like
green fluorescent proteins (GFPs) through photo-oxidation. Oxygen radicals
generated during bleaching of GFPs polymerize diaminobenzidine (DAB) into an
electron dense precipitate that can be visualized at electron microscopy resolution
and subsequently analyzed in three dimensions (3D). However, most pre-embedding
electron microscopic preparations including photo-oxidation or cytochemical labeling
techniques rely on biological samples pre-processed by chemical fixation. The
superior morphological quality of high-pressure freeze fixation and freeze substitution
is most evident on highly dynamic organelles and membrane systems of the
secretory pathway.

Therefore, we optimize the chemical fixation conditions for cultured hippocampal
neurons to compare and approach the morphologic quality of secretory organelles as
fixed by high-pressure freezing.

This will improve the 3D correlative approaches on detection of GFPs in sub-
compartments of secretory organelles in neurons.
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Abstract:

Morphometric MRI studies have revealed local gray matter volume (GMV) alterations
in brains of patients and rodents in the context of various CNS diseases or other
conditions. The cellular mechanisms accounting for these signal changes still remain
largely unknown. Two photon in-vivo microscopy (2P-M) allows investigation of large
cortical volumes longitudinally and thus presents a powerful tool to observe the
dynamics underlying GMV changes on a cellular level. Here, we tested a mouse line
ubiquitously expressing Histon2B-fused eGFP (H-GFP) for automated detection,
definition of internuclear distances and classification of cell nuclei in large 3-
dimensional 2P-M datasets.

Efficacy of H-GFP expression for complete cell detection was defined by confocal
analysis of DAPI stained fixed brain slices. Cortical volumes of 625x625x750um were
recorded in the somatomotor area by 2P-M through a chronic cranial window in H-
GFP- mice. Different methods for 3D-segmentation of nuclei were tested and
compared. After tamoxifen-mediated induction of tdTomato in either neuronal,
endothelial, astro-, oligodendro- or microglial cells, the same volume was imaged
again. This way nuclei could be classified as belonging to one of the aforementioned
categories. 3D object features of identified nuclei were extracted and used for cell-
type classification in mice only expressing Histon-GFP.

H-GFP labeled all DAPI stained nuclei. Nuclei of Neurons, Glia and Endothelium
showed significant differences in shape, volume and fluorescence intensity.

Longitudinal studies using the H-GFP mouse line have a high potential for correlating
MRI morphometry with 2P-M to reveal the contribution of cortical cell populations as
a basis of GMV changes.
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Abstract:

Recent studies indicate that microglial activation contributes to neuronal damage in
neurodegenerative diseases. Activated microglia secretes a variety of
proinflammatory and neurotoxic factors that are believed to induce and exacerbate
degenerative neurological diseases, i ncl udi nganAd zFhaeri kmenrsbosn 0 s
Neopterin (NEO), a useful marker for immune system activation and of central
nervous system infection and inflammation in adult neurology, is produced by human
monocyte-derived macrophages and dendritic cells on stimulation by interferon-
gamma. In the normal brain the main source of NEO is not shown explicitly but
microglia and astroglia are discussed. We therefore investigated the direct influence
of possible astroglial-derived NEO on activated microglia in vitro.

We used an in vitro-model of brain inflammation, consisting of activated primary
microglia, which had been activated with lipopolysaccharide (LPS) in the presence or
absence of NEO. We measured the nitric oxide-release (NO, Griess reagent),
investigated proinflammatory cytokine and enzyme gene expression (QPCR) as well
as protein secretion of proinflammatory cytokines (ELISA) and detected intracellular
signalling mechanisms (Western blotting, immunofluorescence staining).

We here could show, that NEO [10 uM] has a significant inhibitory effect on gene
expression and secretion of proinflammatory cytokines and metabolites in activated
microglia, probably triggered by MAP kinase signalling pathways.

The results indicate that activated microglia decrease pro-inflammatory mediators
and cytokine synthesis in the presence of NEO. However, further investigations are
needed to determine the true cellular source of NEO in the CNS before one can
speculate about a benefit using NEO for the therapy of neurodegenerative diseases.

di
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Abstract:

Glial cell line-derived neurotrophic factor (GDNF) is a potent neurotrophic factor
known to promote the survival and maintenance of neurons not only in developing
but also in the adult enteric nervous system. As diverticular disease (DD) is
associated with reduced myenteric neurons, alterations of the GDNF system were
studied in both asymptomatic diverticulosis and DD.

Morphometric analysis for quantifying myenteric ganglia and neurons were assessed
in colonic full-thickness sections of patients with diverticulosis and controls. Samples
of tunica muscularis (TM) and laser-microdissected myenteric ganglia from patients
with diverticulosis, DD and controls were analyzed for mMRNA expression levels of
GDNF, GFRU1 and RET by RT-qPCR. Myenteric protein expression of both
receptors was quantified by fluorescence-immunohistochemistry of patients with
diverticulosis, DD, and controls.

Although no myenteric morphometric alterations were found in patients with
diverticulosis, GDNF, GFRU1 and RET mRNA expression was down-regulated in the
TM of patients with diverticulosis as well as DD when compared to controls. Also
GFRUL and RET myenteric plexus mRNA expression of patients with diverticulosis
and DD was down-regulated, whereas GDNF remains unaltered. Myenteric
immunoreactivity of the receptors GFRUL and

RET was decreased in both asymptomatic diverticulosis and DD patients.

Our data provide evidence for an impaired GDNF-system at gene and protein
expression level not only in DD but also during early stages of diverticula formation.
Thus, the results strengthen the idea of a disturbed GDNF-responsiveness as
contributive factor for a primary enteric neuropathy involved in the pathogenesis and
disturbed intestinal motility observed in diverticular disease
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Abstract:

The transcription factor Paired-like homeobox 2b (Phox2b) is an essential regulator

of the development of the enteric nervous system (ENS). Mutations of Phox2b lead to

colonic hypoganglionosis in mice and Phox2b has been associated with gastro-
intestinal disorders, such as Hirschsprungos
analysis of the expression of Phox2b in the adult human ENS has not been

performed yet.

Expression of Phox2b was assessed in human colonic samples by real-time-qPCR
analysis on mRNA samples extracted from the mucosa, submucosa, tunica
muscularis and myenteric ganglia harvested by laser microdissection. The
localization of Phox2b was analyzed by immunohistochemistry on human colonic
tissue.

Phox2b mRNA expression was highest in isolated myenteric ganglia. Expression of
Phox2b protein was found in most neuronal somata and nuclear expression was
observed in a neuronal subpopulation. Phox2b further localized within the nuclei of a
subset of cells stained for the glial marker SoxE.

Our data show the first detailed characterization of the expression of Phox2b in the
human adult ENS. In line with its known functions in the ENS, cytoplasmic expression
of Phox2b was observed in most enteric neurons, whereas nuclear expression was
only observed in a subpopulation, suggesting that nuclear shuttling might be involved
in the regulation of its activity. Further studies are needed to determine the functions
of Phox2b in adult enteric neurons and in SoxE-positive cells. However, the
described expression indicates that Phox2b might be an important regulator of ENS
functions in adult humans.
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Abstract:

Recently we showed in rats that WBV after SCI improved body weight support,
increased the density of synaptic terminals in the lumbar spinal cord and restored
bladder function. In the present study we combined WBV with MLM which should
reduce secondary injury by removal of neural debris from the lesion site.

Severe compression SCI at low-thoracic level (Th10) was followed by MLM 48 h
later. All rats were subjected to daily WBV over a 12-week post-injury period.
Recovery of locomotion was analyzed at 1, 3, 6, 9, and 12 weeks after SCI. We
determined : (i) BBB-locomotor score, (ii) foot-stepping angle (FSA), (iii) rump-height
index (RHI), (iv) number of correct ladder steps (CLS) and (v) bladder score. Lesion
volume and intensity of immunofluorescence for astrogliosis (GFAP), microglia (IBA1)
and synaptic vesicles (synaptophysin, SYN) below the lesion (segment L2) were
determined after perfusion fixation.

Compared to rats treated only with WBV, the combination of WBV+MLM did not
improve any functional parameter during the 12-week period. Accordingly,
WBV+MLM reduced neither the lesion volume, nor intensity of the glial reaction
(astro- and microglia). The amount of synapses in the ventral horn below the lesion
did not differ from that in rats with only WBV.

Summarizing we may conclude that MLM does not improve functional and
morphological parameters after SCI. At the same time however, it did worsen the
values, which in turn may be a prerequisete for future studies with direct intramedullar
appilcation of drugs at the lesion site after SCI.
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Abstract:

The unilateral lesion of dopaminergic neurons by injection of 6-hydroxydopamine (6-
OHDA) into the medial forebrain bundle of rats constitutes a widespread animal
model for hemiparkinsonism. In former studies we have already demonstrated that
intrastriatal application of Botulinum neurotoxin-A (BoNT-A) significantly ameliorates
apomorphine-induced contralateral rotations in 6-OHDA rats for a period exceeding 3
months. The exact mechanisms leading to an improvement of motoric functions after
treatment with BONT-A are still unknown.

Adenosine receptors are highly expressed in the striatum and are considered key
factors in the regulation of dopaminergic neurotransmission by forming
heteroreceptor-complexes with D1/D2. Also adrenergic receptors are associated with
PD, especially the noradrenergic system is affected, which might contribute to
cognitive deficits.

We disclosed the role of adenosine (Al, A2) and adrenergic (alphal, alpha2)
receptor densities, performing in vitro quantitative receptor autoradiography.

Dopaminergic deafferentation causes an increase in alpha2-receptor density in the
striatum, while striatal alphal density is not elevated. A2 receptors were not altered in
the striatum but, interestingly, massively reduced in the olfactory tubercle. 6-OHDA
lesion caused significant increase of striatal A1 density. For all analyzed Al, A2,
alphal and alpha2 receptors BoONT-A treatment had no significant effects.

This study revealed an upregulation of striatal adrenergic receptor densities after
dopaminergic deafferentation and a significant downregulation of A2 density in the
olfactory tubercle. Perhaps, the yet unknown reduction of A2 receptors in
hemiparkinsonian olfactory tubercle can be correlated to hyposmia in Morbus
Parkinson.
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Abstract:

The septum (SE) is a nodal point of the limbic system. It is known that modulation of
GABAergic septal activity is essential for occurrence of theta rhythm specific for
learning and memory. Markers for GABAergic neurons are calcium-binding proteins
(CaBPs: calbindin, CB; calretinin, CR; parvalbumin, PV), which may act as Ca2+
buffers or sensors. The aim of the study was to determine a correlation between
expression of CB, CR and PV at transcriptional level (MRNA) and at final product
level (protein) in the guinea pig SE.

All these proteins were revealed by immunohistochemistry (IHC); DAB method and
fluorescence staining; MRNA levels of the CaBPs genes were measured by real-time
guantitative PCR (qPCR).

The results indicated that mRNAs levels of each CaBPs revealed by gPCR correlate
with their final products revealed by IHC. CB displayed the highest, while PV the least
expression at MRNA level. Immunohistochemical study showed that, CB-
immunoreactive (-ir) perikarya were the most numerous, CR-ir perikarya occurred in
lower amount than CB-ir ones, while PV-ir perikarya were the least numerous among
studied CaBPs. Colocalization between CB and CR or PV was seen in single cells in
the SE.

In conclusion, the highest expression of calbindin suggests that this protein is the
most important among studied CaBPs for proper functioning of SE neurons. Co-
occurrence of CB with CR or PV in single cells may suggest that CB could
compensate other proteins as a Ca2+ buffer or could function as a Ca2+ sensor, or
may play other yet unknown role.
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Abstract:

Chronic neuroinflammation, amongst others mediated by activated microglial cells, is
associated with neurodegenerative diseases like Morbus Parkinson and Morbus
Alzheimer. Therefore, anti-inflammatory agents might be a target for treating these
diseases. Anti-inflammatory effects of butyrate in the gut are well described. Here, we
investigated the influence of butyrate on a Lipopolysaccharid (LPS) activated
microglial cell line (BV-2).

Experiments were performed with an in vitro inflammation model. BV-2 cells were
activated with LPS in presence or absence of butyrate. We determined the
production of nitric oxide (NO) via Griess-assay, gene expression of inflammatory
cytokines and enzymes via qPCR, release of cytokines via ELISA and the influence
of butyrate on signaling pathways via Western blotting.

LPS-stimulation induced a significant inflammatory response of BV-2 cells. Treatment
with butyrate significantly decreased the production of NO, which can be linked to
suppressed gene expression of INOS. Also significantly suppressed was the gene
expression of the cytokines of Interleukin-6 (IL-6) and tumor necrosis factor-ALPHA
(TNF-ALPHA) while that of IL1-BETA was significantly increased. The release of IL-6
(ELISA) decreased significantly, while that of TNF-ALPHA increased significantly.
Phosphorylation of MAP kinase pathways decreased significantly by butyrate.

Butyrate mostly suppressed the inflammatory response of LPS stimulated BV-2 cells.
However, some proinflammatory cytokines were increased. Further studies are
required to look into that ambivalent matter. With predominant antiinflammatory
effects on microglia cells, butyrate might be of interest for the therapy of
neuroinflammatory or neurodegenerative diseases.
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Abstract:
In the 1970s, by using classic histological methods, close topographical relationships
between special areas of enteric ganglia and capillaries were shown in the pig.

In this study, by application of double and triple immunohistochemistry, we confirmed
this neurovascular interface and demonstrated that these zones are mainly confined
to nitrergic neurons in the myenteric and the external submucosal plexus. In another
set of experiments, we prepared specimens for electronmicroscopical analysis of
these zones.

In the upper small intestine of the pig, the respective neurons display type Il
morphology, i.e. they have long, slender and branched dendrites and a single axon.
Both ganglia and capillaries display continuous basement membranes, the smallest
distances between them being 1,000 nm at the myenteric and 300 nm at the external
submucosal level. The capillary endothelium was mostly continuous but, at the
external submucosal level, scattered fenestrations were observed.

This particular neurovascular relationship suggests that nitrergic neurons may require
a greater amount of oxygen and/or nutrients. In guinea pig and mouse, previous
ischemia/reperfusion experiments showed that nitrergic neurons are electively
damaged. Thus, a preferential blood supply of enteric nitrergic neurons may indicate
that these neurons are more vulnerable in ischemia.
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Abstract:

Adult neurogenesis of dentate gyrus granule cells (GCs) is present in mammals,
including humans, and has been implicated in hippocampal forms of learning and
memory. At which cell age newborn neurons (abGCs) are integrated and which forms
of synaptic plasticity are expressed is not well understood.

We used intrahippocampal injections of viral vectors to label abGCs and mature GCs
(mGCs). The obtained structural data were used for reconstructions of complete
dendritic trees and spine formation during maturation of abGCs. High-frequency
stimulation (HFS) of the medial perforant path (MML) was applied to induce LTP and
to study structural and functional integration of abGCs.

Our results show that dendritic maturation of abGCs is essentially completed at 21
dpi, whereas spine numbers increased from 21 dpi on and reached mature state at
77 dpi. Indicating, that dendritic structural maturation precedes functional integration.
AbGCs stayed structurally distinct from mGCs. In response to HFS, young abGCs
(28-35 dpi) but not old abGCs or mGCs remodel their dendritic arbor, indicating an
afferent activity-dependent dendritic plasticity. Investigation of spines following HFS
revealed homosynaptic spine enlargement in the stimulated MML and heterosynaptic
spine shrinkage in the adjacent outer and inner molecular layers. Spine enlargement
and shrinkage occurred in parallel on dendritic segments of the same neuron and
appeared gradually from 21 dpi on, with a sharp increase between 28-35 dpi.

In summary, abGCs stay structurally distinct from mGCs and undergo a critical period
during their dendritic arbor is shaped and their ability to express heterosynaptic
plasticity emerges.
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Abstract:

Dense core vesicles (DCV) are large, electron-dense vesicles designed to transport a
variety of cargo molecules, including neuropeptides or neurotrophins, from their site
of production at the neuronal soma towards their respective release sites in dendrites
or axons. Trafficking and movement characteristics of DCVs have been typically
investigated in different cell culture models. Yet, DCV trafficking characteristics and
their responsivity to physiological release signals could differ fundamentally in the
mammalian brain in vivo due to the densely packed tissue neuropil, neuronal
connectivity, neuron-glial interactions or different functional brain states.

In this study, we used multiphoton-in-vivo-imaging to visualize DCYV trafficking in the
central nervous system in anaesthetized or awake mice through a chronically
implanted cranial window. Viral co-expression of live fluorescent DCV- and axonal-
markers in thalamic projection neurons allowed us to specifically visualize DCVs in
axonal projections from the thalamus to upper layers of the cortex. The vesicles
where then tracked semi-automatically. Ultrastructural features of the fluorescent
labeled vesicles were assessed using electron-microscopy and photooxidation.

We were able to analyze the movement of hundreds of vesicles in individual axons of
different animals. These data for the first time reveal speed, directionality and number
of moving DCVs and their movement characteristics at axonal en passant boutons in

vivo in awake and anaesthetized mice.

This approach will enable future studies of the physiological mechanisms triggering
DCV cargo-release and studies examining DCYV trafficking in pathophysiological
situations potentially linked to defects in DCV trafficking, such as neurodegenerative
disorders and the aging brain.
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Abstract:

Intracellular negative feedback inhibitors of receptor tyrosine kinase signaling, such
as the Sprouty (Spry) proteins, play a key role in development and maintenance of
the nervous system. Sprouties function as growth factor antagonists by specific
interference mainly with processes upstream of extracellular regulated kinases.

Applying three different in-vivo lesion models we demonstrate that reduction of Spry2
and -4 in neurons and glial cells promotes neuronal survival and axonal regeneration
in the central and peripheral nervous system.

Injection of Spry2/4 siRNAs into rat brains reduces the lesion size in response to
endothelin-induced vasoconstriction (a model for stroke) three weeks after the injury.
In kainate-induced epileptogenesis, secondary brain damage is decreased as well.
Heterozygous Spry2/4 knockout mice exhibit reduced neuronal loss three weeks after
kainate injection into the hippocampus which is accompanied by increased
astrocytosis and reduced neuronal migration (dispersion of granule cells). In the
peripheral nervous system, primary sensory neurons dissociated from Spry2 knock-
out ganglia reveal stronger ERK activation and enhanced axon outgrowth. Following
sciatic nerve crush, significantly more myelinated axons regenerate in Spry2+/- mice
which is accompanied by faster recovery of sensomotor performance, higher number
of motor endplates in distal muscles and increased expression of GAP-43.

Taken together, our results suggest a role for Spry2 as a potential target for
pharmacological inhibition to accelerate long-distance regeneration in peripheral
nerves and to promote long-term neuronal survival in neurological disease.
Supported by the Austrian Science Fund (FWF, SPIN PhD program).
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Abstract:

Attention-deficit hyperactivity disorder (ADHD) is characterized by impairing levels of
hyperactivity, impulsivity and inattention. The pathology of disease is not fully
understood, but it seems that disturbances in the mesocorticolimbic system have
influence on the ADHD induction. Hippocampal formation (HF) is one of the limbic
structures which plays an important role in declarative memory consolidation. Some
studies have shown disruptions in short and long-term memory in ADHD patients.
There is also incomplete and inconsistent information about morphometric changes
in the hippocampal formation in ADHD patients. Thus, the aim of this study was to
investigate changes in HF volume during postnatal life in spontaneously hypertensive
(SHR) rats which are the most widely accepted animal model of ADHD.

The volumes of the hippocampal formation were analyzed using Cavalieri method in
4-, 7- and 10-week old SHR and Wistar Kyoto (WKY) rats used as control animals.
Morphometric measurements of HF were manually obtained on the frozen sections
stained by immunohistochemistry.

Although we did not notice any statistically significant differences in hippocampal
volume between SHR and WKY, each strains showed different characteristics. In
SHR volume was similar and there were no statistically significant differences
between investigated stages. Whereas, in the WKY we noticed statistically significant
increase of HF volume between 4th and 10thweek.

In conclusion, the lack of differences between SHR and WKY indicate that ADHD has
no impact on the morphology of the hippocampal formation. Moreover in SHR
development of HF occurs less abruptly in comparison with WKY.

Supported by grant PL-TW 11/4/2015.
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Abstract:

Attention-deficit hyperactivity disorder (ADHD) affects children and is characterized
by inattention, impulsivity and motor hyperactivity. ADHD is associated with
structural, functional and chemical abnormalities in various regions of the brain e.g.
cerebellum. It is generally known that cerebellum is responsible for motor (dorsal
dentate nucleus - DDN), cognitive and/or emotional (ventral dentate nucleus - VDN)
regulation. Therefore, the main aim of the present study was to track bilateral
changes in the volume of the DDN and VDN during postnatal development in the
spontaneously hypertensive rat (SHR; as an animal model for ADHD) as well as
Wistar Kyoto rats (WKY) used as control group.

The volumes of the DDN and VDN were compared using Cavalieri method in
adolescent/adult SHR and WKY rats at the ages from 4 to 10 weeks. Morphometric
measurements of the regions mentioned above were manually obtained on the
frozen sections stained by immunohistochemistry.

The results show that development of the DDN was more linear than VDN. Moreover,
the volume of left DDN was significantly lower (P<0.05) in the SHR rats at 5 week of
age compared to the WKY strain.

In conclusion, the data indicate that there are volume abnormalities during DDN
development in the juvenile SHR rats which may be related to ADHD onset.
However, further studies are necessary to elucidate in detail the exact role of DDN
and VDN in the pathophysiology of ADHD.

This study was supported by a grant PL-TW 11/4/2015.
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Abstract:

Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disease effecting
motorneurons. Several cellular processes are described to be dysfunctional in ALS,
however a single causative dysfunction has not yet been found. 90% of all ALS
cases appear sporadically (SALS).

An animal proven to be an excellent model for those sporadic ALS cases is the
Wobbler mouse. The macroscopic but also cellular pathology is strikingly similar to
those of patients suffering from ALS.

Our goal is to study the involvement of Kinesin in impaired intracellular transport.
Kinesin has already been linked to several neurological diseases. Moreover, as a
motor protein, one of its possible cargos are neurofilaments, which have been
described to accumulate in ALS patients.

To investigate a possible difference between Kinesin expression in the animal model,
we analyzed mRNA expression using gPCR as well as protein expression by
Western Blotting. To exclude a genetic mutation, we sequenced and compared the
mature Kinesin sequence of Wobbler and wildtype mice.

It was possible to show that there are no differences in the Kinesin sequence. The
first results show a difference in mRNA and Protein expression between Wobbler and
wildtype mice. The functional studies still have to be completed.

Due to different expression patterns, Kinesin seems to be an interesting target for
further ALS research.
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Abstract:

Hippocampal mossy fiber synapses play a key role in hippocampal memory
processing and show unique presynaptic plasticity. The morphological complexity of
mossy fiber terminals in the hippocampus is well documented, but it is not clear how
this structural complexity is coupled with the functional properties in synaptic
transmission. Active zones (AZ), as specialized presynaptic release sites of synaptic
vesicles (SV), and their cytomatrix (CAZ) are essential for transforming action
potentials into chemical signals. However, many aspects of AZ architecture in
hippocampal mossy fiber boutons (MFBs) and its alteration in plasticity remain to be
elucidated.

We used electron tomography (ET) on hippocampal sections of male C57BL/6 mice
to study the architecture of MFB-AZs in CA3 stratum lucidum. The high Z-resolution
of ET facilitates detailed information about SV-organization and localization of
filamentous structures at AZ-level. Different methods of tissue preparation, e.g. High
Pressure Freezing (HPF) of acute hippocampal slices, conventional fixation and
combinations thereof were established and compared for ultrastructure preservation
and characteristics as well as artifact introduction.

Electron microscopy revealed remarkable differences in synaptic ultrastructure
depending on tissue preparation methods. First analyses of dual axis tomograms
performed on MFB-AZs in HPF material allowed detection of filamentous structures
at the MFB-presynaptic membrane and associated SVs with yet enigmatic function.

In correlation with super resolution microscopy, e.g. dASTORM, ET in hippocampal
MFBs provides a promising and synergistic tool to elucidate the architecture of the
(COAZ.
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Abstract:

Adult neurogenesis is a dynamic process that includes the generation and
proliferation of neurons in the brain over lifespan. However, comparative studies in
the same experimental setup between different species to understand the common
basis of this process are rare.

Here, C57BL/6 mice (Mus musculus, housed in cages with enriched environment)
and free flying homing pigeons (Columba livia f.d.) were treated with 5-bromo-
deoxyuridine (BrdU) and sacrificed about three months later. Brains were
immunohistochemically processed to examine cell proliferation (with Nestin, SOX2
and doublecortin (DCX)), newborn neurons or glia (with NeuN/BrdU or S100/BrdU
double labeling) and apoptosis (with TUNEL detection).

In pigeons, BrdU-positive and DCX-positive neurons were widely distributed, with the
highest numbers in the ventricular zone, areas of the hippocampal formation and the
nidopallium, along the superior and supreme frontal and mesopallial lamina, the
olfactory bulb and the striatum. The quantity of DCX-positive cells exceeded BrdU-
positive cells. In mice the highest numbers of BrdU-positive and DCX-positive
neurons were detected in the subgranular zone of DG and the OB. More DCX-
positive neurons were detected in the ventricular zone and lower numbers in CA3,
CA2 and the ventral striatum. Both species did not show signs of increased
apoptosis.

Inter-species differences were detected in the localization of newly developed
neurons. Further investigations about the functional consequences would be
interesting. Besides, our findings may introduce the pigeon as a new model organism
in comparison to humans, because both species show adult neurogenesis in the
striatum.
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Abstract:

Neurons are highly specialised and polarised cells with processes that function
partially independent of the cell body. The axons comprising ascending and
descending tracts in the spinal cord and axons in the peripheral nerves range in
length from several cm in mouse to 1 m in humans and even 30 m in the blue whale.
Recent studies have shown that axons contain local pools of mMRNA. Local translation
plays a role in growth cone turning and the formation of a new growth cone after
injury (Vogelaar et al, 2009).

For local translation of axonal RNAs the translational machinery should also be
present in axons. For a long time, it was assumed that ribosomes are transported
along the axon, together with the RNA. However, a recent study challenged this view
by claiming that ribosomes are transferred from glial cells to the axon. This transfer is
suggested to occur especially after axonal injury. Since the current studies cannot
rule out the neuronal origin of ribosomes, the two systems are believed to co-exist.

We createdthei Ri boTr acker 0 transgenic mouse | ine
tdTomato-tagged ribosomal protein L4 (RPL4) in the Rosa26 locus, thus expressing
L4-tdTomato in specific cell types when crossed with Cre lines. In order to prove the
neuronal origin of axonal ribosomes, we crossed the RiboTracker
Cre and Advillin Cre mice and studied dorsal root ganglion (DRG) axons in culture
and in vivo in injured sciatic nerves versus uninjured controls. Furthermore, the
RiboTracker mice were crossed with CNPase Cre mice, so that glial cells contained
the tdTomato-labelled L4. Our data support the hypothesis of a glia-to-axon transfer
of ribosomes and go even beyond this by providing evidence for glial cells to be the
exclusive source of axonal ribosomes in the sciatic nerve.
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Abstract:

BAF (Brg/Brm-associated factors) complexes play important roles in development
and are linked to chromatin plasticity at selected genomic loci. Nevertheless, a full
understanding of their role in development and chromatin remodeling has been
hindered by the absence of mutants completely lacking BAF complexes.

Here, we show that the loss of BAF155/BAF170 in double-conditional knock-out
(dcKO) mice eliminates all known BAF subunits, resulting in an overall reduction in
active chromatin marks (H3K9Ac), a global increase in repressive marks
(H3K27Me2/3), and down-regulation of gene expression.

We demonstrate that BAF complexes interact with H3K27 demethylases (Jmjd3, Utx)
and potentiate their activity. Importantly BAF complexes are indispensable for
forebrain development, including proliferation, differentiation and cell survival of
neural progenitor cells.

Our findings reveal a molecular mechanism mediated by BAF complexes that
controls global epigenetic programs and development.
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Abstract:

In CA1 pyramidal cells, HCN1 channels are enriched in distal dendrites, in which they
regulate the summation of excitatory input from the perforant path (Nolan, Cell,
2004). It was recently reported that this enrichment is promoted by reelin via Dabl
signaling (Kupferman, Cell, 2014). As the expression of reelin is stimulated by E2
(Bender, Cereb Cortex, 2010), we reasoned that E2 will also promote HCN1
enrichment in the distal dendrites of CAl. Here we show that this is indeed the case,
but provide evidence that the signaling differs from that reported for reelin and
involves E2-receptor GPERL.

HCN1 distribution was studied in entorhino-hippocampal cultures from 5-day-old rats
that were kept for 10 days in vitro (div10). From div5-div10, matched cultures were
incubated with E2, G1 (GPER1-agonist), E2+G36 (GPER1-antagonist) or vehicle. In
another set of experiments, cultures were incubated with reelin-blocking CR50
antibodies, reelin-receptor antagonist GST-RAP or vehicle. HCN1 expression was
demonstrated immunohistochemically.

E2 increased HCN1 enrichment in the distal dendritic compartment (E2: 37%, Ctl:
31% of total HCN1 in CA1l). This increase was replicated, if GPER1-agonist G1 was
supplemented (G1: 35%, Ctl: 31%), but was abolished, if E2 was applied together
with GPER1-antagonist G36 (E2+G36: 32%, Ctl: 32%). Surprisingly, no effect was
observed after CR50 (34 vs. 34%) or GST-RAP (34 vs. 33%) application.

Enrichment of HCNL in the distal dendritic compartment of CA1 pyramidal cells is
promoted by E2, which requires GPER1, but may not involve reelin, as blocking
reelin signaling did not have an effect.
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Abstract:

The posterior intraparietal and adjacent parieto-occipital sulcus (pIPS) is functionally
heterogeneous, situated at the interface between ventral and dorsal visual streams.
In macaques, several areas, e.g. LIP, CIP or V6A, have been identified. In humans,
the structure-function relationship, could not be established yet, as no microscopic
parcellation of pIPS was available.

Using an observer-independent cytoarchitectonic mapping, pIPS was mapped in ten
human postmortem brains. For all detected areas, 3D probability maps were
generated within a common reference space, which were used to characterize their
functions by performing a meta-analysis using the BrainMap database.

We identified seven cytoarchitectonically distinct areas within pIPS (hIP4-8) and
parieto-occipital sulcus (hPO1, hOc6). Lateral pIPS areas hiP4, hIP5, and hiIP6
differed mainly by the differentiation of layer V (hIP5/6) and layer 11l (hIP4). Medial
areas hIP7 and hlIP8 differed in overall cell density, while hPO1 and hOc6 were
distinguished by homogeneity of layer IlI.

All pIPS areas were involved in spatial and visual perception and working memory,
based on a network with early visual, supplementary motor, and frontal opercular
cortex bilaterally. Rostral areas were involved in attention, reasoning (hIP5/6/8), and
action inhibition (h1P6/8), supported by bilateral connections to ventral premotor and
ventrolateral prefrontal cortex (hIP8). Caudal areas were associated with action
observation (hIP7) and color perception (hPO1), via bilateral connectivity with ventral
and dorsal visual stream.

Using the new maps of human pIPS, we showed their differential involvement in
action and perception, helping to disentangle the controversial discussion on
homology between pIPS in monkeys and humans.
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Abstract:

In the limbic areas CART is involved in reward, emotion, reproduction, and memory
processes. The highest CART mRNA and peptides were found in the hypothalamus.
Growing body of evidence suggests that there is no a direct relationship between
levels of MRNA and corresponding products protein. In the guinea pig CART
distribution we examined in many brain areas: the amygdala, extended hippocampal
subsystem (HP) including mammillary body-anterior thalamic nuclei axis (MB-ATN),
septum-cingulate cortex subsystem (SE-CG), and preoptic area (POA).

The aim of the study was to examine CART expression in above mentioned areas in
the adult guinea pig and compare the expression at the transcriptional and final
product levels using gPCR and immunohistochemistry (IHC).

CART expression was measured on mRNA level relative to GAPDH enzyme by real-
time quantitative PCR (qPCR) analysis. Total RNA from dissected samples was
isolated using Total RNA Mini (A&A Biotechnology, Poland); cDNA obtained using
Maxima cDNA Synthesis Kit (Life Technologies, USA); gPCR was conducted using
SYBR® Green (Sigma-Aldrich, Germany).

The gPCR analysis has shown that the highest profile was obtained for the
amygdala, moderate for MB and POA, low level for hippocampal-cingulate
subsystem and septum, whereas extremely low for ATN.

The CART mRNA expression levels tend to correlate with protein abundance levels
encountered by IHC in all the limbic structure studied. High or moderate CART
MRNA expression in amygdala and MB agree with protein abundance levels (CART-
positive perikarya), as well as extremely low CART mRNA level in the ATN
corresponds with the protein expression (mainly punctate structures).
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Abstract:

ALS is a devastating motor neuron disease and to this day not curable. While 5-10%
of patients inherit the disease (familiar ALS) up to 95% of patients are diagnosed with
the sporadic form (SALS). ALS is characterized by the degeneration of upper motor
neurons in the cerebral cortex and of lower motor neurons in the brainstem and
spinal cord.

We are investigating the molecular defects of the SALS with our mouse model - the
Wobbler Mouse. The Wobbler mouse resembles almost all phenotypical hallmarks of
human sALS patients and is therefore an excellent disease model. A point mutation
in the VPS54-gene impairs the retrograde Golgi traffic and is thought to be
responsible for the phenotype.

Recent findings suggest an essential implication of the NAD+-producing enzyme
Nmnat2 in neurodegeneration as well as maintenance of healthy axons.

With aid of mMRNA-Microarrays, gPCR-experiments and Western Blot analysis
proteins of interest are checked. Beside this electron microscopic analysis and
NAD+-assays are performed.

Up to now significant changes of the expression of Nmnat2 mRNA and protein within
the spinal cord were detected. This seems to go along with a misregulation of
mitochondria, however its role for neurodegeneration in the spinal cord of the
Wobbler mouse is still obscure.

The results suggest that the misregulation of Nmnat2 and its consequences for the
downstream signaling are key features of the motor neuron degeneration of the
Wobbler mouse.
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Abstract:

SUMMARY

Neurogenesis is a key developmental event through which neurons are generated
from neural stem/progenitor cells. Chromatin remodeling BAF complexes have been
reported to play essential roles in neurogenesis of center nervous system. However
whether BAF complexes are required for neuron generation of olfactory system is
unknown.

Here, we identified onscBAF and ornBAF complexes, which are specifically presence
in olfactory neural stem cells (0NSCs) and olfactory receptor neurons (ORNS),
respectively. We report that in the absence of BAF complexes in BAF155/BAF170
double-conditional knock-out (dcKO), OE is not formed.

We found that conditional deletion of BAF155, a core subunit in both onscBAF and
ornBAF complexes, causes impairment of proliferation of oONSCs and maturation,
axonogenesis of ORNs in developing olfactory epithelium. Mechanistically, BAF155
is required for normal activation of Pax6-dependent transcriptional activity in stem
cells/progenitors of OE.

Our findings unveil a mechanism mediated by mSWI/SNF complex in OE
neurogenesis and development.
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Abstract:

Spontaneously hypertensive rats (SHR) are characterized by two health problems:
attention-deficit hyperactivity disorder (ADHD) and hypertension, which may directly
affect the volume of the basolateral amygdala. Limbic structures such as amygdala
have been implicated in the genesis of ADHD,; it has been suggested that they
mediate mood and cognitive disturbances in affected individuals. Hypertension
results in SHR rats in huge enlargement of lateral ventricles. As lateral ventricles
directly border the basolateral amygdala such enlargement may have also impact on
the volume of this brain region. Thus, we sought to test the hypothesis that, there
might be basolateral amygdala volume abnormalities in juvenile and adult SHR rats
due to ADHD and/or hypertension.

The volumes of the lateral, basolateral and basomedial amygdaloid nuclei were
compared using Cavalieri method in juvenile/adult SHR rats and Wistar Kyoto rats
(WKY) rats used as control animals. Morphometric measurements were manually
obtained on the frozen sections stained by immunohistochemistry.

The results show that in contrast to some previous findings in human children and
adolescents, we found no significant differences in the basolateral amygdala volumes
among juvenile and adult SHR and WKY rats due to ADHD or hypertension.

Concluding, finding of amygdala volume loss is not stable across different samples of
patients with ADHD and was not confirmed in SHR animal model of ADHD in the
present study. Contradictory findings may be related to the different locations of
alterations along the complex circuits responsible for the different symptoms of
ADHD.

This work was supported by grant: PL-TW 11/4/2015.
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Abstract:

The indusium griseum (IG), also called supracallosal gyrus, is a thin three layered
cortical structure dorsal to the corpus callosum, that is commonly regarded as an
extant continuation of the dentate gyrus. Notwithstanding, the current state of
research reveals several disagreements with this thesis, so that further studies are
still required.

In order to elucidate possible differences between the IG and hippocampal subareas,
we investigated its postnatal development in mouse brain using Prox1, Secretagogin,
Necab2, Calbindin, Calretinin, Parvalbumin and PCP4 immunohistochemistry.

Surprisingly, the lack of Prox1 immunoreactivity within the IG revealed that this region
does not represent a continuation of the dentate granule cells which are defined by
Prox1 expression. Moreover, our investigations provide strong evidence that the 1G
differs from other hippocampal subareas as well. Thus, the expression pattern of
Necab2 and Secretagogin demarcates the subiculum, CA1 and CA3 from the IG.
Nevertheless, Necab2 and Secretagogin immunostaining revealed similarities
between CA2 and the IG.

Furthermore, we detected an alteration concerning the dominating calcium binding
protein within the IG during its postnatal development. While Calbindin initially
predominates within this region, Secretagogin appears to prevail increasingly after
several days post natum.

In conclusion, our results indicate that the 1G does not simply represent a continuum
of one of the hippocampal subregions, but most likely a distinct region within the
hippocampal formation characterized by an exceptional cell population.
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Abstract:

Cadherins are a superfamily of calcium-dependent cell-cell adhesion molecules that
are involved in brain development and organization. Previous genetic studies have
shown that mutations in Protocadherin-19 (Pcdh19) lead to an epilepsy syndrome
with a variable degree of cognitive disability. Ictal symptoms suggest a prominent
involvement of frontotemporal and limbic structures during seizures. Expression
studies of Pcdh19 in mouse confirmed a wide presence during brain development
while the function of Pcdh19 and related pathological mechanisms are still largely
unknown. The neuronal cadherin (N-Cadherin; Ncdh) is known for its important role
in neurulation, brain development and synaptic function. Ncdh and Pcdh19 were
recently discovered to form a protein complex, which exhibits strong adhesion and
possibly regulates neurulation in zebrafish.

We investigated the expression pattern of Pcdh19 and Ncdh in the limbic system at
postnatal stages PO (day of birth), P2, P5 and P7 in C57BL/6J mice by using double-
label in situ hybridization.

Results confirmed a strong expression of both Ncdh and Pcdh19 in structures of the
limbic system with co-expression in the nuclei of the amygdala, the hippocampus and
the ventral hypothalamus. Detailed neuroanatomical analyses revealed the fine
regulation of Pcdh19 and Ncdh expression at the boundaries between several nuclei.

In conclusion, we found that Pcdh19 and Ncdh are expressed in distinct patterns that
show a remarkable degree of colocalization. Therefore, our findings suggest that the
molecular complex formed between the two cadherins is possibly involved in
developmental maturation of the postnatal limbic system in mouse.
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Abstract:

High-grade glioma constitutes the prevalent and most malignant primary brain cancer
in humans. The tumors are characterized by a high proliferative rate, aggressive
invasiveness and marked therapy resistance enabling tumors to escape complete
surgical resection, chemo- and radiotherapy. Growth differentiation factor-15 (GDF-
15) is a member of the TGF-beta superfamily which is implicated in pathological
processes including atherosclerosis, heart failure and cancer. In high-grade glioma
patients, GDF15 expression correlates with shorter overall survival.

So far most studies addressed the role of GDF15 in tumor cells, although high
expression of the protein is also observed in the tumor microenvironment (TME) i.e.
in tumor-associated reactive astrocytes and in infiltrating immune cells.

To decipher the in vivo role of TME-derived GDF15 in high-grade glioma, we
stereotactically implant GDF15-positive and negative syngeneic glioma cells with
different invasive capacities into wt and GDF15-deficent C57BL/6 mice.

The resulting tumors are analyzed at defined time points for histopathology, tumor
size, invasion and proliferation as well as the extent of reactive gliosis and the
recruitment of immune cells into the tumor tissue. In parallel we investigate the
migratory behavior of the different glioma cells ex vivo by implanting them on
organotypic brain slices from wildtype and GDF15-deficient mice. This paradigm
allows to assess effects of GDF15-deficiency in both tumor cells and TME.

Taken together, these analyses will help to define whether therapeutic approaches
based on functional ablation of GDF15 may constitute a promising strategy for the
treatment of high-grade glioma.
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Abstract:
Chromatin remodeling is an important regulator of developmental gene expression.

The BAF (mammalian SWI/SNF) complexes are a family of multiZubunit ATPZ
dependent chromatin remodelers that use ATP hydrolysis to alter chromatin
structure.

Hundreds of distinct BAF complexes are predicted to form in vivo through
combinatorial assembly of at least 15 identified BAF subunits. Integrated BAF
complex subunits, which interact through composite surfaces with transcription
factors and epigenetic factors, are essential for genome targeting and thus are
responsible for conferring functional specificity.

In my talk, | will discuss recent progress in understanding of chromatin remodeling
during neural development. | will highlight roles of chromatin remodeling SWI/SNF
(BAF) complexes in forebrain and cortical morphogenesis.
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Abstract:

Parkinsonds disease (PD) is characterized no
substantia nigra (SN), pars compacta but also by synaptic plasticity. The complex

regulatory and partly compensatory processes are associated with changes in

neurotransmitter receptor densities. To assess these changes, 6-hydroxydopamine

(6-OHDA) was injected into the medial forebrain bundle of rats, inducing a nearly

complete lesion of dopaminergic neurons in the SN.

The density of 8 receptors inside (caudate putamen (CPu), accumbens nucleus
(AcB), globus pallidus (GP), SN, subthalamic nucleus (STh), claustrum (Cl)) and
outside (cingulate cortex (CG), motor cortex (M), somatosensory cortex (S), lateral
habenular nucleus (LHb), CA1 of the hippocampus (CA1l), dentate gyrus (DG)) the
basal ganglia was analyzed by quantitative in vitro receptor autoradiography.

After dopaminergic deafferentation the density of M2-receptor decreases in CPu, AcB
and SN. nACh-receptor density decreases in CPu, AcB, GP, SN, STh, CG, M, S and
LHb, while D2/D3-receptor density increases in CPu, AcB and GP, but decreases in
SN. 5HT2A -receptor density decreases in CPu, AcB, SN, STh, CIl, and GABAA-
receptors in CPu, AcB and GP. Unilateral lesion causes an increased density of
alphal-receptors in CG, M and CA1, while reduced ones in SN. Alpha2-receptor
density increases in CG and M and decreases in SN.

This study enables a better understanding of functional plasticity on the differentially
regulated receptor systems on synaptic level in hemiparkinsonism and implicates the
evaluated receptors as a possible therapeutic target in the therapy of PD.
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Abstract:

The mammalian retina is a tissue of highest energy expenditure and oxygen
consumption, a situation that is even intensified during nighttime. As a consequence
the oxidative metabolism of the retina has to comply with daily changes in energy
demand and its impairment might contribute to retinopathies - as seen in diabetes,
one of the most common causes of blindness in Europe and the USA.

To examine daily adaptation of the energy metabolism in healthy and diabetic retina
at gene level, transcriptional regulation of key enzymes of metabolic pathways has
been investigated in the present study.

Transcriptional profiling identified mMRNA-levels of mitochondrial fatty acid b-oxidation
enzymes, i.e. carnitine palmitoyltransferase-1U (Cpt-1U) and medium chain acyl-CoA
dehydrogenase (Acadm) to display daily rhythms with peak expression during
daytime in preparations of the whole retina and microdissected photoreceptor cells.
Consistently Cpt-1U immunostaining was seen to be most prominent in the inner
segment of photoreceptor cells. Furthermore periodicity of both Cpt-1U and Acadm
transcripts persisted in constant darkness, was mitigated in mice deficient for
dopamine D4 (D4) receptors, and altered in db/db mice - a model of diabetic
retinopathy.

The data of the present study support a concept in which daily adaptation of retinal
energy metabolism involves clock-dependent release of dopamine with subsequent
action on D4 receptors, targeting transcriptional regulation of mitochondrial b-
oxidation, and its circadian dysregulation as a putative implication in diabetic
retinopathy.
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Abstract:

Three themes have been the hallmark of our understanding of neurotransmitter
release: (1) release occurs in a quantal fashion from synaptic vesicles, (2) molecular
scaffolds organize release at active zones and (3) cell adhesion molecules signal
across the synaptic cleft to mediate the assembly of synapses and endow synaptic
junctions with specific properties. Surprisingly, little is known about the role of
synaptic scaffolds and cell adhesion molecules at dopaminergic (DA) synapses.

One of the best studied cell adhesion systems consists of postsynaptic Neuroligins
(NL) and presynaptic Neurexins. NL mutations are linked to autisma nd Al zhei mer 0
disease, possibly by causing imbalance between excitation and inhibition. We aim to
test the hypothesis that impaired DA synapse assembly contributes to this imbalance.

Here we established a novel co-culture system involving dissociated DA midbrain
and hippocampal neurons, i.e natural target cells of DA axons. In addition, we started
to characterize DA terminals contacting hippocampal cells with immunofluorescent
stainings.

Presynaptic markers (Bassoon, Synaptophysin, Synapsin, VGAT, vGIuT1-3, VMAT?2)
were heterogeneously expressed in DA axons and their distribution changed during
culture development. This co-culture system will readily allow us to test the effect of
knock down and overexpression of scaffolding and cell adhesion molecules,
including NL, on DA synapse formation and function.

The findings of our study give insight into the molecular composition of DA
varicosities projecting onto hippocampal neurons and will introduce the possibility
that cell adhesion and scaffolding molecules regulate DA synapse formation and
function.
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Abstract:

The neocortex plays a central role for higher order functions of the brain, including
cognitive, emotional, and sensory motor functions. It forms through a series of
interdependent developmental processes comprising migration, layer type-specific
differentiation, wiring, and survival of neurons. We recently demonstrated that Bcllla
regulates sequential steps in neocortical projection neuron development, such as
radial migration as well as postmigratory morphogenesis and survival (Wiegreffe et
al., Neuron 2015). While we showed that Bcl1lla controls neuron migration through
transcriptional regulation of Semag3c, it is unclear, through which molecular pathways
Bcllla exerts its late functions in neocortical development.

To identify downstream targets of Bcllla in postmigratory upper-layer neurons, we
selectively isolated upper-layer cortical tissue from P2 Bcllla mutant and control
brains using laser capture microdissection (LCM) technology, subjected the captured
cells to a differential transcriptome analysis, and carried out a gene ontology (GO)
enrichment analysis.

This analysis revealed a significant enrichment of genes coding for signaling
molecules that also play a role in the regulation of synapse organization and neuron
differentiation. Moreover, we found an enrichment of a set of genes involved in cell
adhesion that contained several members of the cadherin superfamily. Here, we
present quantitative real-time PCR and RNA in situ hybridization results for selected
candidate downstream molecular targets of Bcllla from our screen.

Our data point at defective wiring of upper-layer neurons and form the basis for
functional analyses of the postmigratory phenotype in Bcllla mutants.
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Abstract:

Interphotoreceptor retinoid-binding protein (Irbp) is the most abundant soluble protein
in the interphotoreceptor matrix and plays a critical role in the visual retinoid cycle.
Dysregulation of Irbp expression is associated with visual dysfunction and retinal
degeneration and has been implicated in diabetic retinopathy - one of the most
common causes of blindness in Europe and USA. For these reasons a better
understanding of the expressional control of Irbp is of high physiological and
pathological relevance.

Irbp expression was measured in preparations of the whole retina and
microdissected photoreceptors of clock- and db- knockout mice.

Irbp expression was seen to display a daily rhythm with peak values during
daytime.The cycling of Irbp persisted in constant darkness, was phase-advanced in
mice deficient for clock and was unaltered in db/db mice - a model of diabetic
retinopathy.

The data of the present study suggest that the visual retinoid cycle is under circadian
control.






