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J. William Langston, Chief Scientific Director and CEO of The Parkinson’s Institute opened the Symposium with a brief introduction, underscoring the scientific depth of this symposium’s participants comparing it to a recent Neurology conference that he had attended.  
Overall questions that are being addressed through research into Parkinson’s Disease:

· The role of trophic factors in the development and protection of dopaminergic neurons

· How do we turn dopamine back on in the brain of PD patients?

· The current status of trophic factor clinical trials for PD patients

· Amgen’s GDNF trials:

· When administered intraventricularly there was no effect, however with administration to the Basal Ganglia the results were not clear.  The trial was stopped due to safety issues (antibody formation and, in monkey, cerebellar degeneration) – but, was it a flawed trial?

· Several new trials are underway, evaluating:
· Viral administration of Neurturin

· Encapsulated cells making GDNF

Panel 1:  New Advances in the Treatment of Parkinson’s Disease

James Tetrud – New Medications in the Pipeline for PD & Clinical Trials
Dr. Tetrud gave an overview of the current status of a variety of new therapeutics – from ones that are close to FDA approval (Agilect) to those that are much earlier in the development process.

· MAO-B inhibitors – these compounds inhibit the degradation of dopamine, thereby increasing the efficacy of L-Dopa by ~20% and decreasing off-time.  However, they may increase dyskinesias.  It is thought that they work by increasing mitochondrial viability and decreasing oxidative stress

· Rasagaline (Agilect) – approved by the FDA on 5/17/06.  It has been shown to improve wearing-off symptoms and is not metabolized to amphetamines, improving safety over other MAO-B inhibitors.
· Selegiline – a new formulation is currently under review by the FDA.  It is absorbed thorough the mucus membranes so is not subject to first-pass metabolism, thereby allowing administration of lower doses, increasing on-time, and leading to decreased formation of amphetamines.
· Rotigotine Patch (dopamine agonist - DA)

· The drug is absorbed through the skin so it has a much longer half-life than other DAs (needs to be replaced every 24 hr) with a similar effectiveness to Mirapex

· Istradefyline (selective adenosine 2A receptor antagonist – caffeine is non-selective)
· Increases on-time and is well-tolerated

· Sarizotan (anti-5HT2A)

· anti-dyskinetic

· Screening for novel compounds that have neuroprotective activity, which may lead to a slowing or halting of the progression of the disease

· NET-PD study – 4 candidate compounds (known, well-tolerated compounds with reason to be looked at more closely) were screened over 12 months (not powered for efficacy, but should show a trend)

· Minocycline

· GPI1485

· CoEnzyme Q

· Creatine – showed the most robust response  
· A dietary supplement so can be administered orally
· A mitochondrial energy producer and has been shown to be neuroprotective in animal studies

· Currently undergoing a long-term study in ~1000 early PD patients who are stable on their current medications – with endpoints of balance, freezing and mental ability

Helen Bronte-Stewart – Deep Brain Stimulation (DBS)
Likened PD to an “arrhythmia” of the brain, where the Globus Pallidus (GP) and Subthalamic Nuclei (STN) are overactive due to the loss of dopamine.  And DBS to a pacemaker, which alters the neural firing pattern of the basal ganglia, thereby controlling motor function.  Unfortunately, these arrhythmias cannot be measured in the clinic – so much effort has done into determining the best patients by clinical sign criteria.
· DBS clearly improves balance, righting response, tremor, postural instability, rigidity, but not bradykinesia, although DBS does improve walking speed and stride length.
· However, it can be detrimental to patients with memory or thinking issues, untreated psychiatric issues and “atypical PD”.  Therefore, patient selection is critical.
Jamie Henderson - Deep Brain Stimulation (DBS)
Followed on to Dr. Bronte-Stewart’s presentation by discussing the process of DBS.  An electrode is implanted stereotactically into the STN deep within the brain - recent advances have allowed the decoupling of brain imaging from the surgery, and have allowed the use of stainless steel skull screws rather than the stereotactic frame (which blocks head movement), making the procedure much more easily tolerated by the patient.
· First, the patient undergoes an MRI, followed by the application of five small screws in the skull under novocaine, and then CT imaging.  This is followed by “registration” using a reconstruction of CT scanned images.  A plastic frame is then attached and the entire system is electronically reconstructed and the appropriate sites are targeted

· Finally, the electrodes are implanted, following electrical recording traces from the tungsten or platinum/iridium electrodes (1-10 micrometer tip).  Different types of brain cells (neurons) are identified by electrical firing patterns (through the electrical recording process) and eventually the STN is identified – via its characteristic response to tactile stimulus.  
· The STN is then mapped out by monitoring the response to tactile stimuli applied to various regions of the body and the optimal location within this nucleus is identified for electrode placement
· Several weeks later the generator is implanted subcutaneously (usually in the chest)

· Expectation:  60% improvement in clinical signs with ~60% reduction in medications after several months.

Melanie Brandabur - Complimentary Medicine and PD
Approximately 40% of PD patients use complementary health care routines.  Although there is little “measurable” clinical improvement, many patients report benefits from several activities (although it is important to find good practitioners for all healthcare choices):
· Acupuncture – reported to decrease pain, dyskinesias and stiffness

· TaiChi (martial art and meditation) – reported to improve balance and decrease risk of falls

· Massage (Swedish, acupressure, neuromuscular therapy)
· Yoga – has been shown to have some benefit for asthma, blood pressure, digestion and improves balance

· Traditional Chinese medicine - to maintain the balance of health (yin/yang)

· Vitamins

· Herbs

A good web source of additional information is:  www.integrativemedicine.arizona.edu/ - I couldn’t find the exact website she mentioned but this is close 

Panel 2:  New Advances in the Treatment of Parkinson’s Disease

Caroline Tanner – Epidemiologic Updates

Several protective factors are:  smoking, coffee, being female, exercise. 

And several promotive factors are:  being male, advanced age.  
Further promotive factors include the following:
· Pesticide exposure – increases risk by 2.3 fold.  Is this linked to a genetically encoded disability in the breakdown of toxic chemicals (multidrug resistance genes: e.g. MDR1)?
· Welding has sometimes been shown to be a factor and manganese (found in welding materials) has been shown to cause a similar disease

· Teaching and healthcare workers have increased risk

· Head injury – increases risk by 4-fold.  Is this linked to chronic inflammatory processes or disruption of the blood-brain barrier?

· Food products:

· Dairy– increases risk 2-fold.  Is this linked to increased ingestion of toxicants in milk?

· Meat– 6 fold increased risk.  Is this linked to the increased ingestion of iron (4-fold increased risk) or persistant organic pollutants?

· Family tree

· Midlife experience of the following:

· Olfactory deficits, constipation, obesity, long QT interval, daytime sleepiness and other sleep disturbances

PD is expected to continue to increase world-wide.  In California, there is a recently initiated (albeit unfunded) PD registry, which is currently undergoing a pilot feasibility study.  The aim of this study is to further analyze factors that either promote or prevent PD.
Theo Palmer – Stem Cell Research

Stem cell transplants have recently been touted as a potentially viable therapeutic approach to treating PD patients.  Under normal conditions neurons die at an alarming rate - after puberty one neuron dies / second!  Stem cells have recently been shown to participate in normal brain function - hippocampal stem cells appear to play a role in short-term memory.  During brain development stem cells that are born at 6-9 weeks post-fertilization give rise to the Basal Ganglia.  
Stem cells are defined as long-lived, self-renewing cells whose progeny can repopulate a system.  They can be thought of as a reservoir of cells which can expand (under the proper stimuli) and differentiate to assume the function of a specific cell type
· There are several different classes of stem cells with different ability to replicate
· Embryonic stem cells (from a fetus) – can undergo ~600 cell divisions (can make a tumor) and can give rise to all tissue types
· Fetal stem cells – can undergo ~100 cell divisions

· Neonatal stem cells – can undergo ~70 cell divisions

· Adult stem cells – can undergo ~30 cell divisions (can never make a tumor), can make only a very few cell types (usually within a specific tissue)

However, there are a number of significant issues that need to be resolved before stem cells can be evaluated in humans as a potential treatment.  Firstly, there are safety issues – the more divisions that a cell makes the more mutations that it is likely to undergo - ~one mutation/106 bases and 3 x 109 bases/genome ( 1000 mutations per cell division (although most are silent – we think).
Secondly, there are issues with numerics.  We have:

· 1012 neurons and 10-50 times more glial cells

· There are ~1000 connections/neuron and each has a firing rate of ~200 Hz 

· There are 2 x 1011 neocortical neurons and 10-15 x 1015 (quadrillion) synapses

These numbers give rise to estimations of 20 x 1016 computations/sec, which equals an amazingly complicated reorganizational paradigm.
Fetal tissue transplants can work, however it requires the cellular equivalent of 6-8 fetal brains per transplant (6-9 week old fetal brains), thus finding a suitable stem cell source is critical.
· In mouse models of PD embryonic stem cells have been shown to reverse the disease – but often form tumors

· However, in PD brains chronic inflammatory processes are turned on – might this decrease the effectiveness of transplanted cells?

· Major key questions!

· How do we get a source of infinitely renewable cell resources (without the mutation risk)?

· What is the differentiation process to get the cells that we want, without the risk of developing tumors, or the wrong cell type?

Dino DiMonti – Basic Research Updates from the Institute

Dr. DiMonti gave a run-down of a number of lines of research that are being addressed at the Parkinson’s Institute, some of which are hoped will translate into improved treatment of PD in the future.

· How do we make dopaminergic neurons more resistant to stresses?
· Can we identify vulnerable vs resistant cells?

· Accumulation of neuronomelanin appears to make cells more vulnerable (increases oxidative stress?)

· Calbindin - after injury cells that do not contain calbindin appear to be more susceptive to injury/loss – and the addition of calbindin can protect cells from injury

· Can nicotine be harnessed for neuroprotection (without its other side-effects)?

· Nicotine receptors are abundant in the Basal Ganglia

· Nicotine reverses injury in the nigrostriatal dopaminergic system

· What is the role of microglia (major component of inflammatory processes in the brain)?

· Microglia clean up dead cells, however they produce NADPH oxidase – which injures tissue.  It has been shown that increasing numbers of microglia makes lesions worse and decreasing their numbers improves lesions, in response to injury.
· Can we take advantage of endogenous stem cells by activating them somehow?

· Perhaps since they line the ventricles infusion of compounds could stimulate them

· Can aggregates of α-synuclein (which are present in Lewy bodies in PD brains) be disaggregated?
· Currently screening for compounds that might be able to disaggregate these complexes

Key Note Speaker:

Ron Pfeiffer – Parkinson’s Disease and Nonmotor Dysfunction

Abnormalities of Sensation
· Olfactory – 70-90% of PD patients report an impaired sense of smell which may appear early in the disease

· However, this is selective - licorice, coconut, banana are most impaired, while chocolate, strawberry, onion are the least impaired

· There are dopaminergic neurons in the olfactory bulb which may be lost early in PD

· Vision – PD patients report tired eyes, blurred and double vision although routine eye exams appear to be normal

· This may be due to loss of muscle control of eyes, but there are also dopaminergic neurons in the retina and other parts of the “visual brain” – are these lost too?
· Other symptoms include:  convergence insufficiency, impaired color vision, decreased contrast and sensitivity, and impaired depth perception

· Pain – many patients experience pain, of a variety of different types
· Musculoskeletal

· Neuropathic/radicular – due to pinched cervical nerves

· Dystonic – due to involuntary cramping of muscles
· Central – esp. genital, rectal and oral

· Akathesia – restlessness, discomfort

Parkinsonian Personality 

· Basic personality characteristics which have been linked to PD (and anecdotally may be present throughout life):  Industrious, serious, quiet, stoic, introverted, cautious, even-tempered, apprehensive, compulsive, punctual, rigid, inflexible

· Depression - ~50% of PD patients are depressed which may develop before motor symptoms (loss of other neurons?).  This is not a direct result of the loss of motor function.
· Anxiety may be prominent - ~40% patients are anxious, which can be associated with depression.  It is a wearing-off phenomenon and can lead to panic attacks.
· Fewer guilt feelings, pessimism can be prominent, aches/pains common, rarely suicidal - these can occur as off-phenomena and are dose-dependent.
· Apathy – decreased emotion, motivation, initiative, difficulty in sustaining activity, lack of concern, indifferent (contributes substantially to caregiver burden).  Seen in 16-42% of patients and may fluctuate with motor function, and is possibly related to testosterone deficiency.
· Dementia – prevalence 0-90% with an average of 20-30% and increases over time.  This is seen especially in short-term memory, retrieval, problem-solving ability, initiative and motivation.  These patients tend to have difficulty dividing and shifting attention.
· Dopamine-induced behavioral dysfunction.  Excessive medication use, withdrawal symptoms, mood fluctuation (euphoria and dysphoria), impulsivity/compulsivity, hypomanic behavior

· Impulse control disorders.  Excessive gambling, shopping, hypersexuality, eating, hobbyism, punding (complex prolonged, purposeless, stereotyped behavior- e.g. lining up pebbles)
· Sleep disturbances

Respiratory dysfunction
This may be partly due to dysfunction of chest wall musculature:  stiffness of chest wall muscles, bradykinesia, loss of posture, uncoordination – these can lead to fatigue and an impaired ability to cough.
Autonomic dysfunction

· Cardiovascular

· Similar to cardiac sympathetic denervation – decreased fight or flight response
· Orthostatic hypotension – decreased blood pressure upon standing (~60% PD patients, although only ~20% are symptomatic).  PD medications may amplify this and can lead to lightheadedness, disturbances of vision, impaired thinking, headache, lower back ache and lethargy.
· Post-prandial hypotension – carbohydrates in particular may trigger this
· Gastrointestinal changes (seen early in the disease)
· Increased saliva (may be related to not swallowing frequently enough)

· Dysphagia (difficulty swallowing) – uncoordination

· Nausea

· Decreased bowel movements – difficult and infrequent < 3 BM/week.  This is due to slowed passage through the colon (laxatives can help) and uncoordination of rectal muscles (difficulty, straining and incomplete evacuation).  It is not know whether this is a CNS effect, or within the enteric nervous system – dopamine and VIP neurons have been shown to be lost in PD.
· Urinary – 40-70% of PD patients experience urinary symptoms which can be either irritative, leading to frequent urination or obstructive leading to hesitancy (uncoordination of bladder and sphincter muscle).
· Sexual – can be either decreased or increased

· Thermoregulatory – excessive sweating (sudden drenching sweats) and both lower and higher body temperatures
Catherine Magill, a freelance science and medical writer and consultant, received her PhD in 1990 from Stanford University where her research focused on the molecular organization of the postsynaptic apparatus of the neuromuscular junction. She received a Life Sciences Research Foundation fellowship to do postdoctoral research on the molecular embryology of the African clawed toad, Xenopus laevis, at Harvard University. She served a number of positions in industry for more than a decade, including director of pharmacology and cell biology at Celera.  She is also the daughter of Tom Magill, a Parkinson’s Disease patient.
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