Parkinson’s Disease in 2020 by Dr Neil Singh

Parkinson’s Disease (PD) s a chronic, progressive neurodegenerative disorder that will continue to be a major public health issue in 2020. PD affects 1% of people over the age of sixty, severely impairs quality of life and costs the UK as much as £3 billion annually. These social and financial burdens are set to increase with an ever ageing population. However, by 2020, it is conceivable that we may be able to stop the progression of PD, restore lost function and even prevent the disease altogether. In this essay, I will outline some of the conservative, preventative, medical and surgical interventions that may make the leap from bench to bedside by 2020.

1. CONSERVATIVE INTERVENTIONS

Diet

While there is currently no proof that any dietary supplements can slow PD, several clinical studies are testing whether supplementation with vitamin B12 may be helpful. A 2005 study found that calorific restriction helped to increase abnormally low levels of the neurotransmitters glutamate and dopamine.  

Toxins

MPTP has long been known to contribute to PD, but other environmental toxins including pesticides (e.g. rotenone), herbicides and even caffeine can cause PD symptoms in animals. However, do not be too quick to give up warm beverages; people who consume 23 cups of the black tea per month are 71% less likely to contract PD, according to researchers from Singapore's Yong Loo Lin School of Medicine.

2. PREVENTATIVE INTERVENTIONS

Nuclear and Mitochondrial Genetics

Studies of inherited cases of PD not only help to identify gene defects but also give insights into sporadic PD.  Furthermore, they help us to develop animal models that accurately mimic the neuronal death in human PD, identify new drug targets, and improve diagnosis. 

mtDNA is the maternally inherited genetic complement that is stored in the mitochondria. Specific variations in mtDNA can increase the risk of developing PD, while other variations are associated with a lowered risk of the disorder, making mtDNA a target for gene therapy in PD. PD patients also have more mtDNA variations than patients with other neurodegenerative disorders.

Biomarkers

Biomarkers are measurable variables that reveal whether a disease is developing, helping doctors diagnose a disease before symptoms appear. Some of the most promising biomarkers for PD include brain imaging techniques (e.g. positron emission tomography (PET).

There is also anecdotal evidence that an impaired sense of smell is an early indicator of PD. In the next 10 years, a specific smell test may be developed as an early prognostic indicator of the disease.
Neuroprotective Drugs

One study, called NET-PD (Neuroexploratory Trials in Parkinson's Disease), is evaluating minocycline, creatine, coenzyme Q10, and GPI-1485 to determine if any of these agents should be considered for further testing. Several MAO-B inhibitors, including selegiline, lazabemide, and rasagiline, also are in clinical trials to determine if they have neuroprotective effects in people with PD. 

Gene Therapy

Gene therapy involves using a harmless virus to insert a gene into host cells. One candidate gene being trialed is glutamic acid decarboxylase (GAD), the enzyme that produces GABA.

Immune Modification

Another potential approach is to use a vaccine to modify the immune system in a way that can protect dopaminergic neurons.  One vaccine study in mice used a drug called copolymer-1 which improved dopaminergic transmission, reduced neurodegeneration and inflammation in the mice, whilst increasing production of neurotrphic factors. Similarly, injection of a vaccine containing alpha-synuclein into mice leads to the development of antibodies that reduced the accumulation of abnormal alpha-synuclein.  

3. MEDICAL INTERVENTIONS

Improving Current Therapy: Genetic Testing

In the future, it may be possible to test for individual gene differences that alter the effect of treatment in PD. One study has suggested that PD patients with a low-activity variant of the gene for COMT (which breaks down dopamine) perform worse than others on tests of cognition, and that dopaminergic drugs may worsen cognition in these people, perhaps because the reduced COMT activity causes dopamine to build up to harmful levels in some parts of the brain.  

New Pharmacological Therapy

New drug treatments for PD include a drug called GM1 ganglioside that increases dopamine levels in the brain.  Other studies are testing whether a drug called istradefylline can improve motor function in PD, and whether a drug called ACP-103 that blocks receptors for the neurotransmitter serotonin will lessen the severity of parkinsonian symptoms and levodopa-associated complications in PD patients. 
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