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PREVIOUS AND ONGOING RESEARCH INTERESTS

Neuropharmacology (sirce 1988)

My interest in choline metabolism the brain (from my postdoctoral work with Konrad
Loffelholz) was extended to microdialystudies which soon focused on acetylcholine release, firstin
rats, then in (transgenic) mice, émgmouse models of Alzheimer’s dise44®). In addition, the
ischemiainduced release of cholinead to studies in ischemia and reperfusion which we combined
with microdialysis to monitor brain metaboligmsitu. The chance finding that bilobalide blocked
ischemiainduced choline release led to a lestgnding interest in the neuroprotective prtipsrof
this compound in experimental stroke; recent data demonstrate interactions between bilobalide, amino
acid transmitters, and mitochondrial function. Finally, release of choline under receptor stimulation
(e.g.by metabotropic glutamate receptorsgsfound to be due to phospholipasevbose role in
signal transduction lead to investigations of lipid signalling in astrocyte proliferation. The blockade of
the PLD pathway by ethanol gave rise to a hypothesis of ethanol action in fetal alcohol emipryopath
A current focus in my lab is energy metabolism in the brain, in the context of neurodegenerative
disease (AD, stroke), aesthesia, and epilepsy.

Central cholinergic systems Release of acetylcholine in animal mode(since 1997

In recent years, weerfected the microdialysis technigue in mice to investigate acetylcholine levels in
brains of transgenic animals. We use this technique to characterize a variety of animal models
including models of Alzheimer’s dised®eéPP- and tadtransgenic mice)animalsgrafted with

neuronal transplanter mice that are deficient for NO synthases.
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Central cholinergic systems Regulation of acetylcholine release aftemodulation of
acetylcholinesterase gince 2000

Acetylcholinesterase (AChE) inhibitors are mainstay drugs to treat Alzheimer’s disease. We
investigate the effects of AChE modulation in mice in which AChE activities are genetically modified,
i.e. transgenic micthatoverexpress or are deficient for AChBur data show that the extent of

AChE inhibition that carlinically be reached by AChE inhibitor theraisyprobably insufficient to
enhance acetylcholine in the brain of Alzheimer’s disease patients.
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Non-neuronal cholinergic systemgsince 2010)

This new interest has risen mainly fraollaborations with colleagues at University of &n. We
investigate the presence and role of acetylcholine imneaomonal cells, e.g. in epithelial cells or in
leukocytes.
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Energy metabolism in the brain(since 2010)

In the context of stroke, epilepsy, and anesthesdpllow approachethat may protect tle

brain from damage under these conditions. We investigate both pharmacological as well as
dietary approaches.
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FINISHED PROJECTS



Regulation and function of phospholipase Diinithe brainRole in astrocyte jproliferation
(19982014)

Our recent work on phospholipaSgocused on its role in cell proliferation, particularly in
astrocytes. The PLD pathway is activated by mitogenic agents but is disrupted in the presence
of ethanol, a welknown teratogen causing reduced brain and body growth (alcoholic
embryopathy). Irthe presence of ethanol, PLD forms phosphatidylethanol instead of
phosphatidic acid, and thereby phosphatidic acid formation is suppressed. We presented
evidence that the disruption of the PLD pathway is the cause for the ethdunctd

impairment of asbglial proliferation.
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Cerebral ischemia: Neuropharmacology.of plant products (1992014)

We have an ongoing interest in centrally acting plant extracts anghaxieuslyfocused our
studies on two major plant constituents, hyperforin from St. John"sawdtbilobalide from
Ginkgo biloba Our studies with hyperforin showed that hyperforin, at low doses, induced the
release of acetylcholine by a depolarisatigme effect while high doses inhibit higffinity
choline uptake and ACh synthesis. Bilobalide was found to be a potent antagonist of the
NMDA receptorinduced breakdown of phosphatidylcholine which is mediatedalcium

influx and phospholipaseAPLA>) activation. Current work focuses on characterizing
potential neuroprotective properties of bilobalide and Ginkgo extracts in models of neuronal
cell death and edema formation (e.g., middle cerebral artery occlusion in mice).
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Cerebral ischemia: Ischemia and phosphatidylcholine breakdowr(1995 to 2004)

Release of choline from phosphatidylcholine can be catalyzetidgpholipase Aor by
phospholipase D. We find that PLA mostly responsible for choline release under

pathological conditions such as hypoxia and ischemia. Choline release can serve as an
indicator of membrane breakdownvitro andin vivo, both in aimal and in human studies.

We have characterized metabolic changes in human skeletal muscle during surgery and have
observed release of choline during ischemia. We have also reported increased
phosphatidylcholine breakdown in Alzheimer’s disease, basetasurements of metabolite
profiles in CSF of patients.
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Regulation and function of phospholipase Diirthe brain: Glutamatergic regulation
(19922000)

Phospholipase D is a receptegulated enzyme involved in signal transduction. In our early
work on the phospholipase D signalling pathway, we characterized the activation of
hippocampal phospholipase D (B).by glutamate which occuxga metabotropic glutamate
receptors. We have also described modulations of synaptosomal PLD activity under
depolarising conditions which suggest a role of the enzyme in neurotransmitter release.
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Central cholinergic systems Synthesis & acetylcholine (19882002)

In my postdoctoral work with Konrad Léffelholz, we developed the hypothesis of the

"homeostasis of brain choline" which claims that the extracellular concentration of choline in

the brain is regulated within narrow limits byrheostatic mechanisms. Our data explained
why the administration of choline (or lecithin) waat successful as a treatment for patients
with central cholinergic dysfunction (e.g. in Alzheimer’s disease). Usiniyo-approaches

such as microdialysis, watkr found that the synthesis of acetylcholine can be facilitated in a
synergistic manner by the combined application of precursors (choline, glucose). We

suggested to test the combined administration of glucose plus choline in clinical studies. We

also investigated the pharmacological and behavioral effects of nicotinamide, a compound
that increases choline levels in the brain.
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