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The Origins of PD

Recent research into the mechanisms of neurodegenerative diseases such as 
PD has demonstrated that a common pathway of neuronal cell death is 
misfolded protein accumulation. A number of factors contribute to protein 
misfolding including: 

● Increased damage to proteins by reactive oxygen species
● Mitochondrial dysfunction
● Decreased cellular antioxidant mechanisms 
● Increased inflammation 
● Inhibition of cellular repair



Genetic Causes of Early Onset PD

Research is discovering more direct genetic links to early-onset PD that points 
toward underlying causes. 

Genetic defects in SNCA (α-synuclein), Parkin, PINK1, OMI (Park13), and 
leucine-rich repeat Ser/Thr kinase 2 (LRRK2) are associated with early-onset PD. 

These gene mutations result in defects in both autophagy and mitochondrial 
function. 





Inflammation & PD

There is evidence that links PD to inflammation

Inflammation also plays a key role in the damage to dopaminergic neurons in 
PD.

Inflammation is not just a result of neuronal damage; it also enhances neuronal 
damage by inhibition of autophagy.





Inflammation & Autophagy 

There is a strong relationship between autophagy and inflammatory processes. 

Chronic inflammation can lead to the inhibition of autophagy. 

Autophagy is protective and can reduce reactive oxygen species generation as 
well as decrease protein aggregate accumulations. 

Genetic defects in autophagy lead to neuropathological accumulation of 
damaged mitochondria and protein aggregates that can manifest in early-onset 
PD.

These genetic clues point to the process of autophagy as a critical step in 
neuropreservation. 



Inflammation & Autophagy 

Activation of autophagy is key to neuronal health. 

Insufficient autophagy can lead to accumulation of protein aggregates and 
dysfunctional mitochondria. 

Exercise, caloric restriction, nutrients, botanicals and a plant based diet partially 
activates autophagy and are thus important factors that may help prevent the 
development and progression of neurodegenerative disease.



mTOR & Autophagy

Nutrient starvation induces autophagy in cells through inhibition of mTOR 
(mammalian target of rapamycin), an evolutionarily-conserved protein kinase. 
mTOR, as a central regulator of cell growth, plays a key role at the interface of 
the pathways that coordinately regulate the balance between cell growth and 
autophagy in response to nutritional status, growth factor and stress signals.





GI Inflammation & PD 
A large epidemiologic study recently published by researchers at Mount Sinai 
Health System provides interesting support for a connection between PD and 
inflammation of the gut. 

A higher incidence of PD was observed among patients with IBD than among 
individuals without IBD. 

Early exposure to antiinflammatory anti-TNF therapy was associated with 
substantially reduced PD incidence. 

These findings support a role of systemic inflammation in the pathogenesis of 
both diseases.

This research is the first to indicate that intervention in the inflammatory process 
can potentially mitigate the future development of PD.



Diet & PD





Diet and Nutrition in PD

Mediterranean diet plus coconut oil and fish oil have been associated with 
slower PD progression

Beef, dairy, fried foods, diet soda, and canned goods (including fruits and 
vegetables) may accelerate PD progression



Ketogenic Diet & PD



Fasting & Caloric Restriction



Fasting & Caloric Restriction



Body Composition & PD

Weight loss commonly occurs as PD progresses

Patients should consume adequate amounts of plant protein (beans, nuts, and 
seeds) and calcium (almonds, green leafy vegetables, and tofu).



Diet & PD Medications

One simple thing that may help Levodopa work better is taking it away from 
protein containing meals. High protein foods compete with the absorption of 
Levodopa.



Dopamine Pathway



Biochemical Pathway of Dopamine

L-Phenylalanine →→ L-Tyrosine →→ L-Dopa →→ Dopamine

Both phenylalanine and tyrosine are amino acids, and supplementing with them 
may help PD.  

There are foods and herbs that contain L-Dopa, most notable are Fava beans and 
Mucuna puriens (Velvet bean).



Natural Dopamine Containing 
Foods/Supplements

Mucuna puriens (Velvet bean) - actually contains L-dopa
Fava beans - actually contains L-dopa
DL-Phenylalanine - precursor to dopamine 
Tyrosine - precursor to dopamine
Nicotine - stimulates the release of dopamine (foods that contain small amounts 
are nightshades, cauliflower, and tea).
Cocoa - actually contains some dopamine-like chemicals too.
Green and Black Tea - may help dopamine get to the brain and prevents cellular 
debris.



Evidence-Based 
Natural Medicine & PD



Glutathione

Glutathione (GSH) is considered the master antioxidant and consists of three key 
amino acids. Longevity researchers believe that it is so pivotal to our health that 
the level of GSH in our cells is becoming a predictor of how long we will live! 

Glutathione has many important functions within the body: 

Protects against oxidative damage

Critical for phase I & II liver detoxification

Plays a crucial role in immune function



Glutathione & PD

Post mortem brains from individuals with PD have been shown to have a 
deficiency of reduced glutathione. The body of research supports the hypothesis 
that glutathione depletion contributes to PD and that repleting these levels has 
therapeutic potential as a treatment strategy. A major role of glutathione is in 
cellular detoxification. Glutathione is essential but individuals with PD appear 
unable to synthesize sufficient quantities to supply demand.  Among those 
deficient, it is unlikely that food alone will be able to adequately supply needs, 
which are in excess of normal physiological demands.



Glutathione & PD

Glutathione is an important intracellular antioxidant that protects against a 
variety of different antioxidant species. An important role for glutathione was 
proposed for the pathogenesis of Parkinson's disease, because a decrease in 
total glutathione concentrations in the substantia nigra has been observed in 
preclinical stages, at a time at which other biochemical changes are not yet 
detectable. PMID: 10931172



Glutathione  & PD

Levels of reduced glutathione are decreased in the substantia nigra in 
Parkinson's disease… This data suggest that changes in glutathione function are 
an early component of the pathological process of Parkinson's disease. PMID: 
1510385



Glutathione & PD

Rational, integrative management of Parkinson’s disease requires, among other 
things, aggressive repletion of glutathione. PMID: 11134975

Past studies have shown that depletion of the naturally occurring antioxidant in 
the affected area of the brain is one of the earliest signs of PD. This study shows 
that glutathione depletion may be a causal factor in the disorder. PMID: 
18094238



Glutathione & PD

Because of the scavenging activity of glutathione against accumulation of 
oxygen radicals, its decrease in the brains of Parkinsonion patients has been 
interpreted as a sign of oxidative stress; however, this change may also result 
from or lead to mitochondrial damage. It is conceivable therefore that regardless 
of whether oxidative stress or mitochondrial damage represents the initial insult, 
these toxic mechanisms may both contribute to neuronal degeneration via 
changes in glutathione levels. PMID: 1510368



Glutathione & PD

Several studies have demonstrated a deficiency in reduced glutathione (GSH) in 
the nigra of patients with Parkinson's Disease (PD). In particular, the magnitude 
of reduction in GSH seems to parallel the severity of the disease. GSH was 
administered intravenous, 600 mg twice daily, for 30 days… All patients improved 
significantly after GSH therapy, with a 42% decline in disability. PMID: 8938817





PD and Whey protein

PD is an oxidative stress-mediated degenerative disorder. Elevated plasma 
homocysteine is a marker of oxidative stress which is  frequently found in the 
levodopa-treated PD patients and is associated with disease progression.  Whey 
protein is a rich source of cysteine and branched-chain amino acids (BCAA). 
Research shows that supplementation with Whey protein increases glutathione 
synthesis while decreasing homocysteine levels. 



There is abundant evidence 
that many natural 
substances can alter CNS 
inflammation, promote 
autophagy and exhibit 
neuroprotective properties.





Fish Oil & PD

Fish oil supplementation should be considered in patients with PD.

As fish oil supplements are sold over the counter, there is a tremendous amount 
of diversity in the quality, processing and content of EPA and DHA

Consumption of nonfried oily fish, such as herring, sardines, mackerel, and 
salmon is encouraged.





Magnesium & PD

Best form of magnesium to effectively cross the blood-brain barrier is 
magnesium threonate 



Iron & PD

Iron supplementation has been shown to accelerate PD progression

Health care providers should routinely review patients’ supplement lists and 
ensure that the only patients taking iron are those with iron-deficiency anemia 
being treated under medical supervision. 

Because iron is commonly added to multivitamins, men and non-menstruating 
women should not take a multivitamin containing iron, unless recommended by 
their physician.



Exercise & PD



Exercise & PD
Research supports exercise as the most effective way to reduce the risk of 
age-related cognitive decline and neurodegeneration. No medication even 
comes close to what exercise does for your brain. Exercise has been 
shown to prevent and improve nearly all neurological diseases including:

● Parkinson's Disease 
● Alzheimer's Disease 
● Stroke recovery 
● Depression/Anxiety   
● ADHD 
● Age-related Cognitive Decline 
● Schizophrenia 
● Multiple Sclerosis 



Exercise & PD



Exercise & PD



Pharmaceutical 
Medications & PD



Vitamin B6 & PD Medication

One very important vitamin, vitamin B6, is a cofactor that enables the conversion 
of L-Dopa to Dopamine. 

Vitamin B6 should be considered in those with PD.  

If adequate amounts of B6 are not present then Dopamine cannot be made in 
the body.  

Many individuals are at least sub-clinically deficient



Statins & PD



Emerging Medications & PD
The most thoroughly tested autophagy-enhancing medication is rapamycin, a 
metabolite isolated from the bacterial strain Streptomyces hygroscopicus. 

Rapamycin has been shown to inhibit mTOR, enhance autophagy reduce loss of 
neurons, protect from oxidative stress in mice, prevent apoptosis and improve 
PD  symptoms.  

Rapamycin improved motor function and relieved L-Dopa-induced dyskinesias in 
mice and rats without affecting the therapeutic efficacy of L-Dopa 

The use of rapamycin has been associated with a wide spectrum of side-effects, 
including oral and respiratory infections, stomatitis, leukopenia, 
hypertriglyceridemia, hypercholesterolemia and immunosuppression


