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Children: 
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degrees:

1999 

Diploma in Psychology (equivalent to MSc), Faculty of 


Mathematics and Natural Sciences. Heinrich-Heine-University 

Düsseldorf. 

2003 

Dr. rer. Nat. (equivalent to PhD), Faculty of Mathematics and 

Natural Sciences. Heinrich-Heine-University 




Düsseldorf. 
2007 Habilitation (Venia legendi for Psychology), Faculty of Mathematics and Natural Sciences. Heinrich-Heine-University Düsseldorf. 

Theses:

1999 

Behavioral phenotyping of the eNOS knockout mouse in the 

morris water maze. MSc Thesis. Faculty of Mathematics and 

Natural Sciences. Heinrich-Heine-University Düsseldorf.

2003 

Effects of N-Methyl-D-Aspartate subunit gene-exchange in the 

mouse on memory, anxiety, exploration, motor behavior, and 

brain acetylcholine content. PhD Thesis. Faculty of Mathematics 

and Natural Sciences. Heinrich-Heine-University Düsseldorf. 

2006 

Modulation of memory, emotion and neurotransmitter content in 

transgenic mice. Habilitationsschrift. Faculty of Mathematics and 

Natural Sciences. Heinrich-Heine-University Düsseldorf. 

ACADEMIC APPOINTMENTS:

1998 – 2003

Research and Teaching Assistant with Prof. Dr. Joseph P. 


Huston at the Institute of Physiological Psychology, 



Heinrich-Heine-University Düsseldorf.  

2003 – 2007 

Postdoctoral Fellow with Prof. Dr. Joseph P. Huston at the 


Institute of Physiological Psychology, Heinrich-Heine-


University Düsseldorf.  

2007 – 2008

Adjunct Professor at the Institute of Physiological 



Psychology, Heinrich-Heine-University Düsseldorf.  

Publications in peer-reviewed journals:
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Dere E, De Souza Silva MA, Spieler R, Lin JS, Ohtsu H, Haas HL, Huston JP (2004) Changes in motoric, exploratory and emotional behaviors and neuronal ACh content and 5-HT turnover in histidine-decarboxylase KO-mice. European Journal of Neuroscience 20, 1051-1058.  


Dere E, De Souza Silva MA, Huston JP (2004) Higher order memories for objects encountered in different spatio-temporal contexts in mice: Evidence for episodic memory. Reviews in the Neurosciences 15, 231-240.


Frisch C, De Souza Silva MA, Söhl G, Güldenagel M, Willecke K, Huston JP, Dere E (2005) Stimulus complexity dependent memory impairment and changes in motor performance after deletion of the neuronal gap junction protein connexin36 in mice. Behavioural Brain Research 157, 117-185. 

Topic B, Dere E, Schulz D, De Souza Silva MA, Jocham G, Kart E, Huston JP (2005) Aged and adult rats compared in acquisition and extinction of escape from the water maze: focus on individual differences. Behavioral Neuroscience 119, 127-144.

Bert B, Dere E, Wilhelmi N, Kusserow H, Theuring F, Huston JP, Fink H (2005) Transient overexpression of the 5-HT1A receptor impairs water-maze but not hole-board performance. Neurobiology of Learning and Memory 84, 57-68. 
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Dere E, Huston JP, De Souza Silva MA (2005) Protocol: Episodic-like memory in mice: Simultaneous assessment of object, place and temporal order memory. Brain Research Protocols 16, 10-19.

Kart-Teke E, De Souza Silva MA, Huston JP, Dere E (2006) Wistar rats show episodic-like memory for unique experiences. Neurobiology of Learning and Memory 85, 173-182.

De Souza Silva MA, Dolga A, Pieri I, Marchetti L, Eisel ULM, Huston JP, Dere E (2006) Cholinergic cells in the nucleus basalis of mice express the NMDA-receptor subunit NR2C and its replacement by the NR2B subunit enhances frontal and amygdaloid ACh levels. Genes, Brain and Behavior 5, 552-560.

Dere E, Kart-Teke E, Huston JP, De Souza Silva MA (2006) The case for episodic memory in animals. Neuroscience and Biobehavioral Reviews 30, 1206-1224.

De Souza Silva MA, Marchetti L , Eisel ULM, Huston JP, Dere E (2007) NR2C by NR2B subunit exchange in juvenile mice affects emotionality and 5-HT in the frontal cortex. Genes, Brain and Behavior 6, 465-472.

Kart-Teke E, Dere E, Brandao M, Huston JP, De Souza Silva MA (2007) Reinstatement of episodic-like memory in rats by NK-1 receptor antagonism. Neurobiology of Learning and Memory 87, 324-331.
Dere E, Huston JP, De Souza Silva MA (2007) The pharmacology, neuroanatomy, and neurogenetics of one-trial object recognition in rodents. Neuroscience and Biobehavioral Reviews 31, 673-704.   

Zheng-Fischhöfer Q, Schnichels M, Dere E, Strotmann J, McCulloch F, Kretz M, Reucher H, Peti-Peterdi J, Huston JP, Breer H, Willecke K (2007) Characterization of connexin30.3-deficient mice suggests a possible role of connexin30.3 in olfaction. European Journal of Cell Biology 86, 683-700.

Zlomuzica A, De Souza Silva MA, Huston JP, Dere E (2007) NMDA-receptor modulation by D-cycloserine promotes episodic-like memory in mice. Psychopharmacology 193, 503-509.
Zlomuzica A, Viggiano D, De Souza-Silva MA, Ishizuka T, Gironi Carnevale UA, Ruocco LA, Watanabe T, Sadile AG, Huston JP, Dere E (2008) The histamine H1-receptor mediates the motivational effects of novelty. European Journal of Neuroscience 27, 1461-1474.

Ambree O, Richter H, Sachser N, Lewejohann L, Dere E, De Souza Silva MA, Herring A, Keyvani K, Paulus W, Schäbitz, WR (2008) Levodopa ameliorates learning and memory deficits in a murine model of Alzheimer’s disease. Neurobiology of Aging. In press.

Dere E, Zheng-Fischhöfer Q, Viaggiano D, Gironi Carnevale UA, Rocco LA, Zlomuzica A, Schnichels M, Willecke K, Huston JP, Sadile A (2008) Connexin31.1 deficiency in the mouse impairs object memory and modulates open-field exploration, AChE levels in the striatum, and CREB levels in the striatum and piriform cortex. Neuroscience 153, 396-405.

Zlomuzica A, Dere E, Huston JP, De Souza Silva MA (2008) The selective NK3 receptor agonist senktide promotes episodic-like memory in mice. Neurobiology of Learning and Memory 90, 420-425.
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Manuscrips in Preparation:
Eiberger B, Wallraff  A, Dere E, De Souza Silva M, Huston J, Steinhäuser C, Willecke K. Induction of Connexin43 mediated neuronal coupling in adult mice leads to increased anxiety and impaired motor learning. 

Book chapters:

Dere E (2002) Spatial habituation learning. In: HG Vogel (Ed.) Drug Discovery and Evaluation 2nd Edition. Heidelberg, Springer, 628-629. 

Dere E, Zlomuzica A, Huston JP, De Souza Silva, MA (2008) Chapter 2.2: Animal episodic memory. In: Dere E, Easton A, Nadel L, Huston JP (Eds.) Handbook of Episodic Memory, Vol. 18. Amsterdam, Elsevier Science, 155-184. ISBN-13: 978-0-444-53174-2, ISBN-10: 0-444-53174-2
Dere E, Huston JP (2008) The neurobiology of spontaneous one-trial object recognition in the mouse. In: Crusio WE, Gannon KS, Gerlai R.T. (Eds.) Handbook of Behavioral Genetics of the Mouse, Volume 1: Genetics of Behavioral Phenotypes. Cambridge University Press. In press.

Dere E, Zlomuzica A. A protocol for one-trial episodic-like memory in mice. In: Crusio WE, Gannon KS, Gerlai R.T. (Eds.) Handbook of Behavioral Genetics of the Mouse, Volume 3: Behavioral Phenotyping Protocols. Cambridge University Press. In press. 
EDITORIALS

Dere E, Easton A, Nadel L; Huston JP (2008) Preface to the Handbook of Episodic Memory. In: Dere E, Easton A, Nadel L, Huston JP (Eds.) Handbook of Episodic Memory, Vol. 18. Amsterdam, Elsevier 

Science, ix-x. ISBN-13: 978-0-444-53174-2, ISBN-10: 0-444-53174-2

EDITORIAL ACTIVITY:

Dere E, Easton A, Nadel L, Huston JP (Eds.) (2008) Handbook of Episodic Memory. Handbook of Behavioral Neuroscience Vol. 18. Amsterdam. Elsevier Science. ISBN-13: 978-0-444-53174-2, ISBN-10: 0-444-53174-2
Grants:


2001 – 2003

Huston JP, Dere E (HU 306/24-1), German Science 




Foundation. Title: Molecular, genetic and behavioral 




foundations of associative, motor, biochemical and 




emotional processes. 232.000 Euro. 


2004 – 2006
 
Dere E (DE 1149/1-1), German Science Foundation. Title: 



Measuring elements of episodic memory in rodentia and 



their neuroanatomical and neurochemical foundations. 



202.000 Euro. 


2006 – 2007

Dere E (DE 1149/1-2), German Science Foundation. Title: 



The mechanisms, dynamics and 
consolidation of episodic 



memory in rodents. 133.000 Euro.


2006 – 2008

Dere E (DE 1149/2-1), German Science Foundation, Title: 



Neuroplasticity, memory and drug-induced 





reinforcement in histamine H1-receptor- and histidine-



decarboxylase knockout mice. 96.000 Euro. 


2008 – 2010

Dere E (DE 1149/4-1), German Science Foundation, Title: 



The role of neuronal gap-junctions in learning and 




memory. 180.000 Euro.

Invited TALKS:

Dere E (2003) Toward a rodent model of episodic memory. Institute for Cognitive Neuroscience, Faculty of Psychology, Department of Biopsychology, Ruhr-University Bochum, Universitätsstr. 150, D-44780, Germany.

Dere E (2004) Behavioural phenotyping of mouse mutants. Institute of Genetics. Friedrich-Wilhelms-University Bonn. Römerstr. 164, D-53117, Bonn, Germany.

Dere E (2005) Episodic memory in rodents? Department of Experimental and Physiological Psychology. Philipps-University Marburg, Biegenstraße 10, D-35032 Marburg, Germany.

Dere E (2005) Episodic-like memory in rats and mice. Department of Behavioural Biology. University of Münster, Badestr. 9, D-48149 Münster, Germany.
Dere E (2008) The neurobiology of episodic-like memory in rodents. School of Psychology, Victoria University of Wellington, Wellington, New Zealand.

Dere E (2008) The neurobiology of episodic memory. School of Medicine, Friedrich- Alexander-Universität Erlangen-Nürnberg, Östliche Stadtmauerstraße 30a, 91054 Erlangen, Germany.
Dere E (2008) The pharmacology, neuroanatomy and neurogenetics of episodic-like memory in rodents. Centre de Neurosciences Intégratives et Cognitives (UMR 5228), Université Bordeaux 1, Avenue des Facultés, 33405 Talence cédex, Bordeaux, France.

peer-reviewed TALKS:

Dere E (2004) Astrocytic gap-junctions and behaviour: Exploratory behavior, motor performance, emotionality and learning in Cx30- and Cx43 knockout mice. DGPPN Congress 2004. German Society for Psychiatry, Psychotherapy, and Neurology. November 24-27, 2004, Berlin, Germany.

Dere E (2007) NMDA receptors and episodic-like memory in the rodent. European Brain and Behaviour Society. 39th EBBS meeting. September 15-18, 2007, Trieste, Italy.

Dere E (2007) Measuring episodic-like memory in mice and rats. European Brain and Behaviour Society. 39th EBBS meeting. September 15-18, 2007, Trieste, Italy.

Dere E (2007) NMDA-receptors and episodic-like memory in the rodent. 2. BMFZ-Klausurtagung. August 9-10, 2007, Wermelskirchen, Germany. 

PUBLISHED abstracts:

Huston JP, Dere E, De Souza Silva MA, Hasenöhrl RU, Gödecke A, Schrader J, Frisch C (1999) Improved water maze performance and increased ventrostriatal 5-HT and DA turnover in the eNOS KO mouse. The Society for Neuroscience (SFN), Annual Meeting, October 23-28, Miami Beach, Florida.

Frisch C,  Dere E, De Souza Silva MA, Hasenöhrl RU, Gödecke A, Schrader J, Huston JP  (1999) Behavioral and neurochemical effects of the KO of the endothelial NO-synthase gene in the mouse. Proceedings of the 19th Low Countries Meeting, June 25, University of Nijmegen, The Netherlands.  

Dere E, Frisch C, De Souza Silva MA, Huston JP (2000) Improvement and deficit in spatial learning of the eNOS knockout mouse (eNOS-/-) dependent on motivational demands of the task: Water-maze vs. radial-maze. Measuring Behavior, 3rd International Conference on Methods and Techniques in Behavioral Research, August 15-18, Nijmegen, The Netherlands.

Frisch C,  Dere E, De Souza Silva MA, Hasenöhrl RU,  Gödecke A, Schrader J, Huston JP (2000) Improved spatial learning performance and altered emotionality associated with biochemical alterations in the eNOS-/- mouse. Symposium: Behavioural Phenotyping of Mouse Mutants, February 17-19, Cologne, Germany.

Dere E, Frisch C, De Souza Silva MA, Gödecke A, Schrader J, Huston JP (2000) Opposite effects of eNOS gene inactivation on two spatial learning tasks dependent on motivational demand. The Society for Neuroscience (SFN), Annual Meeting, November 4-9, New Orleans, Louisiana.

Dere E, De Souza Silva MA, Frisch C, Huston JP (2001) ENOS gene-inactivation affects spatial memory differentially in dependence of task-inherent reinforcement contingencies. International Behavioral Neuroscience Society (IBNS), 10th Annual Meeting, April 25-29, Cancun, Mexico.

Dere E, Sedelis M, De Souza Silva MA, Huston JP, Eisel ULM (2001) NMDA GLUR3/2 subunit substitution improves adaptive behavior in the water-maze and slows down motor learning. The Society for Neuroscience (SFN), Annual Meeting, November 10-15, San Diego, California.

Dere E, De Souza Silva MA, Frisch C, Teubner B, Willecke K, Huston JP (2002) Connexin30 gene-inactivation in mice impairs motor-coordination, decreases exploratory activity and induces amnesia for spatially displaced objects. International Behavioral Neuroscience Society (IBNS), 11th Annual Meeting, June 19-23, Capri, Italy.

Dere E, De Souza Silva MA, Frisch C, Teubner B, Söhl G, Willecke K, Huston JP (2002) Knockout of the astrocytic gap-junction connexin30 mouse gene induces aberrant exploratory behavior. The Society for Neuroscience (SFN), Annual Meeting, November 2-7, Orlando, Florida.

Dere E, De Souza Silva MA, Topic B, Spieler RE, Haas HL, Huston JP (2003) Histidine-decarboxylase knockout mice show deficient non-reinforced episodic object memory, improved negatively reinforced water-maze performance and increased neo- and ventro-striatal dopamine turnover. International Behavioural and Neural Genetics Society (IBANGS), November 5-7, New Orleans, Louisiana.

De Souza Silva MA, Dere E, Topic B, Spieler RE, Haas HL, Huston JP  (2003) Impaired episodic object memory and increased anxiety in HDC knockout mice. International Behavioral Neuroscience Society (IBNS), 12th Annual Meeting, April 23-26, Puerto Rico, CA.

Dere E, De Souza Silva MA, Topic B, Spieler RE, Haas HL, Huston JP (2004) Reduced open-field exploration, increased anxiety, and impaired rotarod performance concomitant with alterations in brain acetylcholine and monoamine systems after histidine-decarboxylase knockout in 129/Sv mice. European Histamine Research Society, 33. Annual Meeting, April 28 - May 2, Düsseldorf/Köln, Germany.

Dolga AM, Dere E, De Souza Silva MA, Huston JP, Plantinga J, Mulder J, Eisel ULM (2004) Exchange of NMDA receptor subunits NR2C by NR2B in mutant mice. Dutch Endo-Neuro-Psycho, 3rd Meeting, June 1-4, Doorwerth, The Netherlands.  

Matsushita S, Dere E, Elstner A, Huston JP, Eisel U, Knöpfel T (2004) Altered long-term potentiation in mice with a switch of nmda receptor subunit NR2C to NR2B. The Federation of European Neuroscience Societies (FENS), July, Lisbon, Portugal. 

Zheng-Fischhöfer Q, Kibschull M, Schnichels M, Dere E, Kretz M, Reucher H, Huston JP, Winterhager E, Willecke K (2005) Novel functions of connexin31.1 and connexin30.3 in the mouse. International Gap Junction Conference, August 13-18, Westin Resort and Spa Whister, British Columbia, Canada. 

De Souza Silva MA, Huston JP, Dere E (2005) Integrated memory for objects, places and temporal order: Evidence for episodic-like memory in mice. The European Brain and Behaviour Society (EBBS), 37th Meeting, September 24-28, Dublin, Ireland.

Dere E, Teke E, Huston JP, De Souza Silva MA (2005) Integrated  memory for objects, places, and temporal order: Testing episodic-like memory in rodents. The Society for Neuroscience (SFN), Annual Meeting, November 12-16, Washington, DC.

Schäble S, Dere E, Huston JP, de Souza Silva MA (2007) Neurokinin-2 antagonism in medial septum influences ACh neurotransmission and object memory for recency and displacement. European Brain and Behaviour Society. 39th EBBS meeting. September 15-18, 2007, Trieste, Italy.

Zlomuzica A, De Souza Silva MA, Huston JP, Dere E (2007) NMDA-receptor modulation by D-Cycloserine promotes Episodic-like memory in mice. European Brain and Behaviour Society. 39th EBBS meeting. September 15-18, 2007, Trieste, Italy.

INVITED REVIEWER:


Cerebral Cortex, German Science Foundation, Behavioural Brain 


Research, European Neuropsychopharmacology, Journal of 


Neuroscience Methods, Neurobiology of Aging, Neuropsychobiology, 

Neuroscience Letters, Pharmacology Biochemistry and Behavior, 


Psychopharmacology

Teaching at the Heinrich-Heine-University of DÜsseldorf, Undergraduate Courses/Graduate School Courses:

1999 – 2007

Practical Methods Course in Physiological Psychology 



(Animal Research) 
(BSc)
1999 - 2007 

Practical Lab Course in Experimental Analysis of Animal 



Behavior (BSc)
1999 - 2005 

Practical Lab Course in Experimental Psychology (BSc) 
1999 - 2007 

Practical Lab Course in Behavioral Phenotyping of Mouse 



Mutants (BSc)
1999 - 2007 

Seminar in Physiological Psychology (Part I) (MSc)
1999 - 2007 

Seminar in Physiological Psychology (Part II) (MSc) 

2005 


Practical Course in Experimental Analysis of Emotional 



and Cognitive Behavior in Aged Animals (BSc)  

2007 - 2008 

Lectures on Physiological Foundations of Behavior (BSc)

2008


Introduction to scientific research (BSc)
Teaching For the German Society for Neuroscience:

2000 - 2005 

Methods in Behavioral Neuroscience, Institute of 




Physiological Psychology I, Heinrich-Heine University of 



Düsseldorf (PhD students, Post-Docs, Professors)
MEMBERSHIPS:

2002 – present 
The Society for Neuroscience (SFN)

2001 – present 
European Brain and Behaviour Society (EBBS)
LANGUAGES

German, English, Turkish, French, Kurdish
NARRATIVE OF RESEARCH

My research activity over the past 10 years at the Institute of Physiological 
Psychology at the University of Düsseldorf can be assigned to the area of 
behavioural genetics and neurosciences. My studies focused on the 
neurobiology of learning and memory, anxiety, and motor behaviour using 
inbred rats and mice as well as genetically engineered mice as experimental 
subjects. As a student I have investigated the role of histamine H1- and H2-
receptors on reward and reinforcement-related processes in rats combining 
intra-cerebral drug infusion and intra-cranial self-stimulation methods. Later 
on I worked conceptual/methodological and developed several behavioral 
tasks for rats and mice which allow to measure, e.g., episodic-like memory, b. 
to discriminate between sedative and anxiolytic effects of drugs, c. fear of 
heights/acrophobia and d. olfaction/anosmia. Another area of research was 
the behavioural- and neurochemical phenotyping of transgenic mice, 
including the endothelial nitric oxide synthase knockout-, histdine-
decarboxylase knockout-, Cx36 knockout-, Cx30 knockout-, Cx30.3 knockout-, 
Cx31.1 knockout-, conditional astrocyte-specific Cx43 knockout-, Cx30.2 
knockout-, conditional neuron-specific Cx45 knockout-, NMDA-receptor 
NR2C-NR2B gene-exchange-, embryonic 5-HT1A over expression-, histamine 
1-receptor knockout, and TgCRND8 Alzheimer mouse. The behavioral 
methods I used in studies with transgenic mice or pharmacological studies 
with normal rats and mice included: episodic-like memory, object recognition, 
Morris water-maze, 8-arm radial-maze, Barnes hole-board, spatial habituation 
learning, Y-maze, elevated plus-maze, graded anxiety test, height-fear task, 
novel objects-induced conditioned place-preference, open-field exploration, 
rotarod, pole-test, grip test, hanging-wire test, olfaction-test. The 
neurochemical methods I used in studies with transgenic mice or 
pharmacological studies with normal rats and mice included post-mortem 
high-performance liquid chromatography with electrochemical detection for 
measurement of acetylcholine, noradrenaline, dopamine, and serotonin and 
metabolites content in brain tissue, histochemical, immunohistochemical, 
immunocytochemical detection of neurotransmitter receptors, enzymes and 
gene transcription factors, and in situ hybridization of mRNA probes to assess 
gene expression. 

NARRATIVE OF TEACHING

My teaching at the University of Düsseldorf included practical lab courses in 
Animal Models of Psychiatric Diseases, Experimental Psychology and 
seminars and lectures Physiological Psychology for undergraduate, graduate 
and PhD students. I also supervised practical lab courses and lectures in 
Behavioral Neuroscience for the German Society for Neuroscience. 
Furthermore, I supervised several MSc and PhD theses. 

REPORT OF CURRENT RESEARCH ACTIVITIES


Project 1:
Human episodic memory in health and disease 

Evidence from healthy subjects, amnesic patients, and experimental animals in 
the field of behavioural neuroscience has led to the notion of multiple memory 
systems with distinct neurobiological substrates. Among these, episodic 
memory is especially important because it permits the remembering of 
autobiographical events instead of the mere remembering of impersonal facts 
and rules which is warranted by a semantic memory system. Compared to 
other types of memory, this specialized type of memory for important life 
episodes or events emerges relatively late during child development and is 
extremely sensitive to ageing and disease. For example humans suffering from 
early stages of Alzheimer's disease exhibit impaired episodic memory, while 
other memory systems appear functional.

The concept of episodic memory was formulated in the early seventies by 
Endel Tulving and since then has undergone a continuous change and 
expansion. Episodic memory can be inferred from behavioral manifestations 
of the knowledge regarding the content (what happened), place (where did it 
happen) and temporal context (in terms of the sequence of events attended) of 
personally experienced events. Based on this operational definition of episodic 
memory we devised a novel method to induce and measure episodic 
memories by reliable, quantifiable and reproducible motor responses (button 
pushes on a key board or tracking of eye movements). One key element of this 
method is to be directly comparable to a paradigm validated in rodents. In the 
human version, subjects have to remember on which occasion/encoding trial 
(when) and at which position on an LCD-screen (where) a specific picture 
with a specific emotionally arousing content (what) has been encountered in 
the past. 

In this project we wish to study under what conditions and how episodic 
memories are encoded, consolidated and retrieved and which psychological 
and physiological mechanisms might be involved. Episodic memories are 
long-term memories about specific events one has attended. Since not all 
events from one`s own past are remembered, there must be something special 
about those events that adhere in long-term memory. Most, if not all, episodic 
long-term memories encompass events accompanied by emotional activation. 
We therefore hypothesize that the encoding of what, where and when 
information into episodic memory might be facilitated by the concurrent 
exposure to pleasant or unpleasant odors, known to lead to emotional 
responses including an activation of neural systems involved in emotional 
processing such as the amygdala or orbitofrontal cortex. Given that episodic 
memories are indeed long-term memories for specific emotional significant 
events one has attended and include information on what happened as well as 
where and when it happened, it is possible that psychiatric diseases that affect 
emotional processing such as depression or generalized anxiety disorders 
would also have also a detrimental effect on encoding information for episodic 
memory. Non-pharmacological therapeutic interventions such as exposure 
therapy etc. obviously require that the patient remembers that intervention to 
be effective. Therefore, we wish to test patients suffering from emotional 
disorders such as depression, phobia or generalized anxiety disorder for 
episodic memory performance also using disorder-related stimulus material in 
young and aged populations. 

Since episodic memories are inferred from explicit or implicit motor responses 
rather than from verbal elaborations on past events, possible confounding 
factors, which can distort measurements, such as verbal competence, level of 
education and pre-morbid intellectual abilities might be negligible. This is 
especially important if the goal is to have a routine diagnostic screening tool 
for the diagnosis of episodic memory deficits associated with normal aging or 
early stages of neurodegenerative diseases such as Alzheimer´s disease. While 
Alzheimer's disease is the most common neurodegenerative disorder in aged 
humans, depression is the most common affective disorder of the elderly. 
Furthermore, it is known that depressive symptoms in the elderly are 
associated with an increased Alzheimer's disease risk. Prevalently old people 
suffering from depressive disorders (which are rather frequent due to social 
losses) are sometimes viewed as or treated as suffering from early stages of 
dementia by the medical and nursing staff. Therefore, a routine diagnostic 
screening tool for episodic memory impairment which is easily applicable, 
replicable and can be applied within 15 min would be of utmost importance to 
differentiate between depressive symptoms and dementias of different 
aetiology in geriatric settings. 

It is known that sleep has an important function for memory consolidation. 
However information on the role of sleep in episodic memory is still scarce. 
Interestingly, animal studies suggest that the hippocampus might be involved 
in episodic memory formation by reactivating traces of waking experience 
during sleep. In this project we wish to investigate the effect of deprivation of 
different sleep stages on episodic memory performance in healthy adult and 
aged subjects. Given the beneficial effects of sleep deprivation on depressive 
symptoms, we also wish to investigate the effects of deprivation of specific 
sleep stages on episodic memory performance.

It is known that event-related potentials (ERPs) correlate with cognitive 
processes and that the latency and amplitude of ERP parameters vary with the 
age of the subjects. Episodic memory performance will also be correlated with 
simultaneous recordings of ERPs in order to find possible ERP-markers for 
episodic memory deficits. 

Evidence has accumulated which indicates that various animal species, 
indeed, show behavioral manifestations of phenomenological and objective 
features of episodic memory suggests that some animal species are also 
endowed with this memory system. The delineation of the neurobiological 
foundations of episodic memory in animals by invasive methods not available 
in human studies might facilitate the development of therapies for episodic 
memory deficits in humans. Therefore, in parallel to the human studies, 
animal studies on the neurogenetic, neuroanatomical and 
neuropharmacological correlates of the episodic memory system will be 
performed. These studies will comprise behavioural phenotyping of 
transgenic mice, which have been generated as a model of different 
neuropathological aspects of Alzheimer`s disease, in terms of the integrity of 
different memory systems such as episodic- and semantic-like memory, as 
well as procedural/motor memory. In pharmacological studies with 
Alzheimer and aged mice, we wish to rescue or ameliorate possible deficits in 
different domains of memory by the application of known and potential 
cognitive enhancers.

Project 2:
The mechanisms, dynamics and consolidation of episodic 



memory in rodents. 

The demonstration of episodic-like memory (ELM) in food-caching scrub 
jays still left open the possibility that this capability was species-specific. 

We have shown that rats and mice are also able to integrate and 


remember what, where and when (WWW) information of unique 


experiences, suggesting that ELM is an attribute of a wider variety of 

vertebrates. One of the central questions in animal cognitive neuroscience 
is whether animals can consciously recollect personal experiences. I am 

interested in determining whether the memory for WWW of rats and mice 
is based on familiarity-like or recollection-like memory. Another aim of this 
project is the identification of promnesic drugs which can ameliorate 

episodic memory (EM) deficits in humans. Currently, we are test N-

methyl-D-aspartate receptor (NMDA-R) related drugs for possible 

promestic effects on EM. In pharmacological and genetic studies the 

function of the NMDA-R and its NR2A and NR2B subunits during the 

consolidation of ELM is investigated in normal rats and mice as well as in 
animal models of Alzheimer`s disease. Supported by the German Science 
Foundation.

Project 3:
Neuroplasticity, memory and drug-induced reinforcement in 


histamine H1-receptor- and histidine-decarboxylase 



knockout mice.  

The role of neuronal histamine in learning and memory, neuroplasticity as 
well as drug-induced place preference is studied in knockout (KO) mice 

lacking the H1-receptor (H1-R) and the enzyme histidine-decarboxylase 

(HDC), which converts the precursor histidine to histamine. The HDC- and 
H1-R-KO mice are evaluated in terms of delay-dependent object 


recognition, object-place memory, and temporal order memory. Histamine 
has been implicated in synaptic plasticity. Synaptic long-term potentiation- 
and depression will be measured in brain regions relevant to these 

different types of object memory (e.g., hippocampus, medial prefrontal -

and perirhinal cortex). Since deficient episodic memory is the cardinal 

cognitive symptom in Alzheimer’s disease, and since its pathology also 

includes degeneration of histaminergic neurons, HDC- and H1-R-KO mice 
are investigated in terms of episodic memory. The brain's histamine 

system exerts inhibitory effects on the brain’s reinforcement systems by 

an antagonistic action on the mesolimbic dopamine system. The H1-R- 

and HDC-KO mice are therefore examined for both morphine- and 

cocaine-induced place preference. By means of in-vivo microdialysis the 

effects of a behaviorally active dose of cocaine on extracellular dopamine 
levels in the neostriatum of freely moving HDC-C57BL/6-KO and wild type 
mice is determined. HDC-KO mice are also subjected to a morphometrical 
analysis of the mesolimbic dopamine system. Supported by the German 

Science Foundation.

Project 4:
The role of neuronal gap-junctions in learning and memory. 

In the mammalian brain, neuronal gap-junctions (GJ) play a role in 

hippocampal and neocortical synchronization and oscillation of neural 

activity, which have been proposed to be important for the long-term 

consolidation of memories. However, direct behavioural evidence that 

neuronal GJ are involved in processes of learning and memory is still 

scarce. GJ channels are composed of connexin (Cx) proteins. To date the 
Cx36, Cx45, Cx57, and, with reservations, the Cx31.1 are specifically 

expressed in neurons of the brain. The Cx57 is exclusively expressed in 

neurons of the retina and is therefore not considered in this project. 

Recently, Cx31.1, Cx36 and Cx45, KO mice have been generated. Using Cx36 
and Cx31.1 knockout (KO) mice we provided the first evidence that 
neuronal GJ play a role at least in some forms of learning and memory. 

Currently, we complement and extend these findings and investigate 

whether the disruption of neuronal GJ by means of genetic inactivation of 
the Cx31.1, Cx36, or Cx45 would influence several distinct forms of 

learning and memory in the mouse. Since it is known that there are 

multiple memory systems in the brain, with distinct neuroanatomical and 
molecular substrates involved, which are specialised for distinct types of 

declarative memory (including object- and episodic memory, aversive one-
trial operant conditioning, drug-induced conditioned place-preference) and 
non-declarative memory (including emotional-, sensory-motor memory 

and behavioural habituation), we examine these neuronal GJ KO animals 
in these distinct domains of memory. Additionally, we examine the 

electrophysiological, neurochemical and molecular signature of the 

behavioural phenotypes observed by investigating whether neuronal 

synchronisation- and oscillation at different frequency bands, post-mortem 
neurotransmitter content, physiological and morphological parameters of 
the brain dopamine system, levels of intracellular signalling molecules and 
gene transcription factors, known to be involved in structural/ 


morphological correlates of synaptic plasticity, are affected by 


the respective neuronal connexin KO in brain regions important for distinct 
types of declarative and non-declarative memory. Supported by the 

German Science Foundation.
Düsseldorf, October 26, 2008

PD Dr. Ekrem Dere







PAGE  
19

