CYTOPLAN

Health Information Series

Part10  Part10  Pari10  Pari10  Part10  Part10  Part 10

For Professig'lygl Use Only

booklet is for information only and isknot intended as a replacement
for medical advice that is based[onlindividual circumstances.



Parkinson’s disease

Parkinson’s is named after Dr James Parkinson, who first identified the
condition Parkinson’s producing a paper in 1817 entitled, ‘The Shaking
Palsy’. He was the first person to accurately record the symptoms of the
condition, then described as Paralysis Agitans. Later, the French neurologist
Dr. Jean-Martin Charcot added further symptoms to the description and
named the condition ‘Parkinson’s disease’ in recognition of the work of Dr
Parkinson.

What is Parkinson’s disease?

Parkinson’s disease is a progressive neurological condition affecting the
substantia nigra area of the brain, whose cells are responsible for
producing the neurotransmitter dopamine. In Parkinson’s disease, the loss
of these cells reduces the production of dopamine (which is responsible for
the brain processes that control movement and emotional response).
Levels of dopamine continue to fall slowly during the progression of the
condition; however, the body appears to continue to function with a
reduced availability of dopamine. It is believed that symptoms of
Parkinson’s appear when approximately eighty percent of dopamine has
been lost.

A condition known as Parkinsonism produces symptoms similar to those of
Parkinson’s disease. This can be a result of other disorders, a response to
certain prescription drugs or exposure to toxins.

Onset of Symptoms

Symptoms of Parkinson’s disease often first appear after the age of 50,
although later onset or diagnosis is common. Young onset of Parkinson’s
does arise, and is referred to in those diagnosed before the age of 40: this
age group is currently seeing an increase in diagnosis. Juvenile Parkinson’s
diagnosed before the age of 18 does occur but is rare. It is considered
that men are more likely to develop the condition than women.

Symptoms of Parkinson’s disease

The symptoms of Parkinson's can differ greatly from person to person;
slow onset means that symptoms may have been present for some time
before a diagnosis is made. Not all symptoms will be present in an
individual, although others often develop as the condition progresses.

The tremor of Parkinson’s is perhaps one of the most well known
symptoms, although not always present: early appearance may just involve



the hand. As the condition progresses, tremors may involve the arms, legs,
head or jaw. The tremor is more noticeable when relaxing, but reduced
when moving or sleeping.

Bradykinesia, which simply means ‘slowness of movement’, is also a
recorded symptom: patients experience difficulty initiating movement
(akinesia) , often referred to as freezing, or movement taking longer to
perform. Walking can become progressively difficult and slow, with patients
needing to make a conscious effort to lift their feet to prevent shuffling or
falling.

Mobility problems occur due to a stiffness or rigidity of muscles, which can
also result in falls. As different muscles become affected, facial expression
may be affected, speech may become quiet or rapid and small or difficult
handwriting is noted by some.

Additional symptoms may occur of anxiety or low mood. Memory and
reasoning ability can also become part of the symptom picture, particularly
as the condition progresses.

There is no specific test currently available that can confirm the presence
of the condition: diagnosis is made on symptom observations and after
tests have eliminated other potential causes or conditions.

NHS National Guidelines advise that Parkinson’s should be suspected in
people presenting with tremor, stiffness, slowness and balance or gait
problems. Doctors should refer patients prior to treatment to a specialist in
differential diagnosis of Parkinson’s disease. The condition should be
diagnosed clinically and based on the UK Parkinson’s Disease Society Brain
Bank Criteria. Regularly reviews of the diagnosis of PD should be
undertaken.

Treatment
Currently there is no cure for Parkinson's disease: treatment focuses on

the use of medication to control the symptoms with a variety of drugs,
including:

o Drugs which replace dopamine
. Drugs which mimic the action of dopamine
. Drugs which prevent the breakdown of dopamine

Drugs which inhibit the action of acetylcholine

As the symptoms of the condition vary between individuals, patients’




responses to drugs can be variable and it can take time to find the most
suitable. Early response to treatment is usually good: as the condition
progresses symptoms may be more difficult to resolve, and increased
dosage, additional or changes of medication are used.

A number of surgical procedures are used to address symptoms such as
tremor. New treatments for Parkinson’s, currently in the early stages,
include stem cell and gene therapy.

Research

Research is progressing into both the cause and treatment of Parkinson’s
disease, and although as yet no single clear cause for the condition has
been found, the following factors are considered as relevant:

Genetics

Hereditary links are not conclusive; it is thought that although Parkinson’s
disease is not inherited, some may have a genetic susceptibility to
developing the condition. Scientists have identified a number of genes
linked to Parkinson’s: however, the majority of cases of Parkinson’s appear
to have no indication of a hereditary link, and these are described as
‘idiopathic’, having no known cause.

Information

Environment

Environmental toxins are suggested as a link, and several toxins have been
shown to cause Parkinson's-like symptoms: a potential causative factor
identified as the herbicides and insecticides used in agriculture.****
Contact with some of these chemicals is possible as a result of
occupational exposure or garden and domestic insecticide use.

One of these chemicals, pyrethroid (a synthetic form of pyrethrum found in
mosquito spray and mosquito burners) has been found to modulate the
dopaminergic system. Researchers believe low doses in a persistent
manner may render neurons more vulnerable to toxicant injury.

Whilst many may consider they do not use such products, we must
consider the heavy use of pesticides and herbicides in the food production
industry. Whilst research does not always evidence nutritional benefits for
organically produced food, the avoidance of potential chemical residue is
preferable.



A Multi-factorial condition

One area on which most agree is that Parkinson’s is a multi-factorial
condition with toxic exposure, genetic predisposition and diet playing a
potential part for the onset of the condition. Susceptibility, it appears, may
also be influenced by some rather surprising factors: one well-known toxin,
nicotine, may well offer some protection from Parkinson’s, and whilst
smoking would not be recommended as a preventative treatment, the
authors of this research suggest that nicotine may be of potential
therapeutic value.”

Nutrition

Parkinson’s disease, as with many conditions, is believed to have links with
diet in both the development of the condition and control of symptoms. A
dietary study carried out with both males and females and followed up
after sixteen years found that, ‘Dietary patterns with a high intake of fruit,
vegetables, legumes, whole grains, nuts, fish, and poultry and a low intake
of saturated fat and a moderate intake of alcohol may protect against PD"®
Much of the interest in neurological conditions such as Parkinson’s and
nutrition looks at the impact of exposure to free radicals or pro-oxidants
and the corresponding lack of antioxidants in the individual’s diet. The cells
of the brain are considered particularly susceptible to oxidative stress,
including the cells in the substantia nigra, the dopamine-producing area of
the brain.

Antioxidants have the ability to protect cells from damage, and many
studies have been carried out in this area with papers dating back to 1998
considering the part that oxidative stress might play in the development of
diseases such as Parkinson’s disease.’

Inhibition of the oxidation of dopamine by antioxidants was the subject of
research which found that certain plant-derived antioxidants can inhibit
dopamine oxidation, with ascorbic acid (vitamin C) having the most
effect.”

Iron

Research for the aetiology of Parkinson’s disease has evidenced a potential
disrupted iron metabolism together with the presence of increased iron
levels found within the substantia nigra of Parkinson’s disease patients.
Oxidative damage to cells resulting from the Fenton reaction of iron and
the accumulation of iron in the substantia nigra are associated with
neuronal loss and Lewy body pathology.****




Intake of dietary iron and supplementation should be considered, with
research identifying the dietary intake of iron in men and an increased risk
of Parkinson’s disease via oxidative stress; a combination of high iron
intake and low cholesterol was considered to increase the risk.*

Lewy bodies are sticky clumps of protein found inside the brains of people
with Parkinson’s, they form inside nerve cells that produce the chemical
dopamine. Lewy bodies are also found in a condition referred to as
Dementia with Lewy bodies, a form of dementia that shares characteristics
with both Alzheimer's and Parkinson's diseases.

Flavonoids

The benefits of flavonoids as potential antioxidants and anti-inflammatory
agents have been documented considerably over the years, with the
antioxidant and free radical scavenging abilities identified.*® It is therefore
no surprise to discover the potential of flavonoids for conditions such as
Parkinson'’s disease. Research has identified flavonoids as modulators of
brain function and the central nervous system, providing protection for the
neurons and suppressing neurological inflammation. They were considered
relevant to the protective factors required for the prevention of Parkinson’s
disease.”*

Dr. Jeremy Spencer of the University of Reading has carried out
considerable research for the correlation between the consumption of diets
rich in fruits and vegetables and a decreased risk of neurodegenerative
disorders. His 2007 review suggested that dietary phyto-chemicals, in
particular flavonoids, may exert beneficial effects in the central nervous
system by protecting neurons against stress-induced injury, suppressing
neuro-inflammation and by promoting neuro-cognitive performance.

We should consider the whole remit of phyto-nutrients available in a varied
diet and not follow many of the scientific trends in looking for single
substance success: various flavonoids are identified in research as
beneficial to Parkinson’s disease:

¢ Polyphenol antioxidant and neuro-inflammation properties are
highlighted in relation to the altered production of nitric oxide
and Parkinson’s disease.”

e Green Tea: catechins found in green tea are considered to offer
benefits from metal chelating and antioxidant and anti-
inflammatory activity in respect of neuronal death in the
substantia nigra.”*



e Resveratrol and quercetin are considered protective of
dopaminergic neurons, diminishing apoptotic neuronal cell death
by acting on the expression of pro- and anti-apoptotic genes.”

e The mulberry fruit has demonstrated neuroprotective effects in
vitro and in vivo for Parkinson’s disease models, providing a
source of the anthocyanins. The mulberry was found to
significantly protect the cells from neurotoxicity in a dose
dependent manner.”

e Curcumin has demonstrated the ability to reduce reactive oxygen
species and protect cells against apoptosis; the ability for
curcumin to cross the blood brain barrier makes this particularly
interesting for neurological conditions, with the potential
therapeutic value for treating Parkinson’s disease and other
neurodegenerative diseases highlighted.” Curcumin and
antioxidants have been identified as a potential pre-symptom
therapeutic intervention in blocking or delaying the onset of
Parkinson’s disease.?® Animals pre-treated with curcumin or
naringenin, a citrus flavonoid, also showed clear neuroprotective
properties in a model of Parkinson’s disease.”

e Researchers identified extracts of tangerine peel, described as,
‘rich in polymethoxylated flavones’, cocoa, a specific ‘rich in
procyanidins’, and red clover providing isoflavones as protective
of the dopaminergic neurons with short term supplementation in
a rat model of Parkinson’s disease.*

Glutathione

An important antioxidant produced in the body, the levels of which are
known to fall with aging, has been proposed for the pathogenesis of
Parkinson’s disease with decreased glutathione concentrations in the
substantia nigra observed in preclinical stages.™

CoEnzyme Q10

Has been assessed in a double blind trial for the ability to slow functional
decline in Parkinson’s disease. Patients selected were those in the early
stages of disease, not requiring treatment for their condition. At follow-up,
less disability was found to have developed in those receiving CoQ10, with
the greatest benefits linked to the higher doses of 1200mg per day.*

Vitamins
B6

A review for the dietary intake of vitamins for the incidence of Parkinson's
disease indicated a low intake of vitamin B6 being independently




associated with an increased risk of the disease: this was via the potential
for accelerated dopaminergic cell death resulting from increased
homocysteine.*

Vitamin E

Research identified that the risk of Parkinson’s disease was significantly
reduced among men and women with high intake of dietary vitamin E from
foods. Results did not concur when vitamin E was taken: they considered
that other constituents in vitamin E-rich foods may be protective.* We
should, of course, consider the form of delivery for the vitamin E used:
vitamin E is naturally complexed with additional support nutrients such as
bioflavonoids, carotenoids, lipids and more. The single nutrient, form of
nutrient or additional co-factors would appear of relevance to these study
results.

Vitamin D

Studies of vitamin D levels have shown them to be insufficient in 55% of
patients with Parkinson’s disease in comparison to ‘healthy people’, and
those with Alzheimer’s disease. The report advised that previous studies
have shown the substantia nigra contains high levels of vitamin D
receptors: they considered that further research is required to establish at
what stage the deficiency occurs, and if supplementation or increased
exposure to sunlight may be beneficial.*

An Individual and Holistic Approach

Research for Parkinson’s disease shows a great number of nutrients have
been the subject of interesting and positive research: those that are
detailed are just a small sample. What becomes obvious is this disease,
which appears to be multi-factorial, is both complex and variable across
patients: we must concur with the researchers, who advised that ‘optimal
clinical effects may be obtained not by any individual agent, but by
administering a rationally designed combination of therapies'* Equally,
there would appear potential negatives for adopting generic responses to
health issues as, for example, with the treatment for cholesterol.
Researchers using the Rotterdam Study of 6,465 subjects found that
higher serum total cholesterol was associated with a significantly
decreased risk of Parkinson’s in women.*” Previous research referred to
also identified a higher cholesterol intake was associated with a decreased
risk for Parkinson’s disease in men: additionally, a lower saturated fat
intake in combination with iron increased the risk in both genders.*



Dietary pattern

A study of dietary pattern and the risk of Parkinson’s disease after a
sixteen year follow-up identified two dietary patterns, ‘prudent’ containing
high intakes of fruit, vegetables and fish, and the ‘Western diet’,
characterised by a high intake of red meat, processed meats, refined
grains, desserts and high fat dairy. On analysis, the prudent diet was found
to be inversely associated with the risk for Parkinson’s disease.® The
similarity for the prudent diet and that of the Mediterranean diet, with the
high intakes of fruit and vegetables, is also evident. A meta-analysis for
adherence to the Mediterranean diet found a significant improvement in
health, with a reduction in overall mortality from cardiovascular disease,
cancer and reduced incidence of Parkinson’s and Alzheimer’s disease.*® The
beneficial impact of a Mediterranean style diet, improving nutritional
balance of the diet and gastro-intestinal dysfunction, were also highlighted
as providing an improved response to pharmacological treatment. The
positive effects on levodopa pharmacokinetics were seen to be mainly due
to the increased fibre intake from the plant derived foods.*

The diet that is low in processed foods and contains an increased intake of
fruit and vegetables, nuts, seeds, natural wholegrains, healthy oils and
lean proteins such as white meat and fish has much support for its health
benefits across a wide range of research. The processed Western diet is
associated with an excess of calories, increased saturated fats plus low
nutrient and fibre intakes and a resultant decreased digestive and bowel
function, leading to an increasing incidence of constipation.

The improved pharmacokinetics of the Parkinson’s drug identified with
increased fibre intake and improved gastro-intestinal function,* become
relevant when the presence of constipation is considered. This is a
frequently reported problem amongst Parkinson’s patients, often
considered an inevitable part of the disease or of the aging process.

A study reported in 2009 applies an interesting view to this, with
constipation preceding Parkinson’s disease seen in research, the
association was significant and their findings suggest that constipation
occurring as early as twenty years or more before the onset of motor
symptoms is associated with an increased risk of Parkinson’s disease.

Ensuring a healthy digestive tract would therefore provide a further
potentially preventative strategy with dietary assistance to alleviate
constipation, also offering beneficial factors for those receiving treatment
for Parkinson'’s.




A natural intake of dietary fibre to achieve improved gastro-intestinal
function is the ideal: for those for whom constipation remains an issue,
Plantago ovata husk may be a useful aid, with animal studies
demonstrating by regulating stool transit time, improved pharmacokinetics
of Levodopa were recorded.* Plantago ovata husk is known more
frequently as Ispaghula or Psylllium husk, and is used frequently in natural
health for the symptomatic relief of constipation. It is also available as a
specific constipation medication classified as one of the bulk forming
laxatives.

Prevention and Support for Parkinson’s disease

It would appear that causative factors for Parkinson’s disease may well be
linked to susceptibility and poor dietary habits. Whilst at this time this
cannot be confirmed, research evidence would appear to indicate this and
provides an insight for the potential nutritional protective approach for
those who may consider they are at an increased risk for the condition.

Early diagnosis is now seen as an important part for the treatment of
Parkinson’s disease; early diagnosis refers to the pre-motor phase before
the classic motor symptoms of Parkinson’s disease become apparent. A
number of symptoms are detailed as present in the premotor stage: of
interest to those with an interest in diet and nutrition will be the
description of those of the gastro-intestinal tract, which again concurs that,
‘constipation is the autonomic disturbance with the strongest and most
consistent evidence for being one of the so-called premotor PD
symptoms.

Whilst constipation has many implications for the health of the individual,
obviously all will not go on to develop Parkinson’s disease. Again, perhaps
we are seeing an increased susceptibility created by this malfunction of the
digestive system. It does, however, give us a clear indication for the
importance of a healthy functioning gastro-intestinal tract including
digestive function, intestinal permeability and the elimination of waste and
toxins.

Points to consider in the nutritional support
of those diagnosed with Parkinson’s disease

e Patient, Medical Practitioner and Nutritional Therapist
communication to ensure that at all times the Medical
Practitioner is aware and in agreement to any proposed dietary
changes or use of supplemental support.
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¢ Nutrient/Drug interactions are important, and due to the varied
and increasing number of new drugs used it is important that
this is considered. For example, Levodopa, when prescribed
alone, can be adversely affected by vitamin B6.

e Undesirable response to dietary changes: for example,
those with poor motility may require a gradual dietary change to
a natural, higher fibre diet. Those with conditions such as
Diverticulitis may not be suitable for higher levels of fibre or
some of the natural constipation preparations.

e In the elderly, consider issues such as food preparation and
difficulties with eating a natural, higher fibre diet.

References

1. www.parkinsons.org.uk/research/current_research/what_causes_parkinsons.aspx
2. www.parkinsons.org.uk/default.aspx?page=10057

3. Beate Ritz, Fei Yu.2000. Parkinson's disease mortality and pesticide exposure in
California 1984—1994.International Journal of Epidemiology 29:323-329

4. Dana B Hancock, Eden R Martin, Gregory M Mayhew, Jeffrey M Stajich, Rita
Jewett, Mark A Stacy, Burton L Scott, Jeffery M Vance, William K Scott.(2008)
Pesticide exposure and risk of Parkinson's disease: A family-based case-control
study. BMC Neurology, 8:6 doi:10.1186/1471-2377-8-6

5. Rebecca L. Miller, Marilyn James-Kracke, Grace Y. Sun Albert Y. Sun.(2009)
Oxidative and Inflammatory Pathways in Parkinson’s Disease. Neurochemical
Research 34:pg 55-65.DOI 10.1007/s11064-008-9656-2

6. Jeffrey S. Gillette, and Jeffrey R. Bloomquist 2003. Differential up-regulation of
striatal dopamine transporter and a-synuclein by the pyrethroid insecticide
permethrin. Toxicology and Applied Pharmacology Volume 192, Issue 3, 1
November Pages 287-293

7. Karen Riveles, Luping Z. Huang, Maryka Quik.2008 Cigarette smoke, nicotine
and cotinine protect against 6-hydroxydopamine-induced toxicity in SH-SY5Y
cells NeuroToxicology Volume 29, Issue 3, May, Pages 421-427

8. Gao X, Chen H, Fung TT, Logroscino G, Schwarzschild MA, Hu FB, Ascherio A.
2007. Prospective study of dietary pattern and risk of Parkinson disease. Am J
Clin Nutr. Nov;86(5):1486-94.

9 A. T. Diplock J.-L. Charleux2, G. Crozier-Willi, F.J Kok, C. Rice-Evans, M.
Roberfroid, W. Stahl. and J. Vina-Ribes. Functional food science and defence
against reactive oxidative species. British Journal of Nutrition (1998), 80,
Suppl. 1, S77-S112 577

11



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Nicole Kerry and Catherine Rice-Evans Inhibition of Peroxynitrite-Mediated
Oxidation of Dopamine by Flavonoid and Phenolic Antioxidants and Their
Structural Relationships]. Neurochem. 73, 247-253 (1999).

Avi L. Friedlich, Mark A. Smith, Xiongwei Zhu, Atsushi Takeda, Akihiko
Nunomura, Paula I. Moreira, George Perry.(2009) Oxidative Stress in
Parkinson’s Disease. The Open Pathology Journal, 3,pg 38-42

S. Bastianetto and R.Quirion (2004) Natural Antioxidants and
Neurodegenerative Diseases. Frontiers in Bioscience 9, pg 3447-3452,

J.L. George. S. Mok. D. Moses. S. Wilkins. A.I. Bush. R.A. Cherny. D.I.
Finkelstein. (2009) Targeting the Progression of Parkinson’s Disease. Current
Neuropharmacology,7, pg 9- 36

Karen M. Powers, Terri Smith-Weller, Gary M. Franklin, W.T. Longstreth Jr,
Phillip D. Swanson, MD, and Harvey Checkoway. (2009) Dietary Fats,
Cholesterol and Iron as Risk Factors for Parkinson's Disease. Parkinsonism
Related Disorders. January;15(1): pg 47-52

Elliott Middleton, Jr. Chithan Kandaswami, Theoharis C. Theoharides.(2000)
The Effects of Plant Flavonoids on Mammalian Cells: Implications for
Inflammation, Heart Disease, and Cancer. Pharmacology Reviews 52 no.4: pg
673-751

Robert J Nijveldt, Els van Nood, Danny EC van Hoorn, Petra G Boelens, Klaske
van Norren, and Paul AM van Leeuwen (2001) Flavonoids: a review of probable
mechanisms of action and potential applications. Clinical Nutrition 74:pg
418-25

Jeremy P. E. Spencer (2007) The interactions of flavonoids within neuronal
signalling pathways. Genes and Nutrition 2:pg 257-273

Jeremy P. E. Spencer ( 2008) Flavonoids: modulators of brain function? British
Journal of Nutrition, 99:pg ES60-ES77

Jeremy P. E. Spencer. (2009). Flavonoids and brain health: multiple effects
underpinned by common mechanisms. Genes and Nutrition 4:pg 243-250. DOI
10.1007/s12263-009-0136-3

Nicole Kerry and Catherine Rice-Evans. (1999) Inhibition of Peroxynitrite-
Mediated Oxidation of Dopamine by Flavonoid and Phenolic Antioxidants and
Their Structural Relationships. J. Neurochem. 73, 247-253

Dajas F, Arredondo Echeverry, Ferreira M, Morquio A Rivera F. (2005)
Flavonoids and the Brain: Evidences and Putative Mechanisms for a Protective
Capacity. Current Neuropharmacology, Volume 3, Number 3, pp. 193-205(13)

Katia Aquilano, Sara Baldelli, Giuseppe Rotilio, Maria Rosa Ciriolo. (2008)Role
of Nitric Oxide Synthases in Parkinson’s Disease: A Review on the Antioxidant
and Anti-inflammatory Activity of Polyphenols. Neurochem Research 33:pg
2416-2426 DOI 10.1007/s11064-008-9697-6

12



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

O Weinreb, S Mandel, T Amit, MBH Youdim.(2004). Neurological mechanisms
of green tea polyphenols in Alzheimer's and Parkinson's diseases. The Journal
of Nutritional Biochemistry, Volume 15, Issue 9, Pages 506-516

Silvia Mandel, Tamar Amit, Lydia Reznichenko, Orly Weinreb, Moussa B. H.
Youdim. (2006) Green tea catechins as brain-permeable, natural iron chelators-
antioxidants for the treatment of neurodegenerative disorders. Molecular
Nutrition & Food Research Volume 50, Issue 2, Date:, Pages: 229-234

Julie Bournival, Patrik Quessy, Maria-Grazia Martinoli. (2009) Protective Effects
of Resveratrol and Quercetin Against MPP -Induced Oxidative Stress Act by
Modulating Markers of Apoptotic Death in Dopaminergic Neurons. Cell
Molecular Neurobiology 29:pg 1169-1180 DOI 10.1007/s10571-009-9411-5

Hyo Geun Kim. Mi Sun Ju. Jin Sup Shim. Min Cheol Kim. Sang-Hun Lee. Young
buhm Huh.Sun Yeou Kim. Myung Sook Oh.(2010) Mulberry fruit protects
dopaminergic neurons in toxin-induced Parkinson’s disease models. British
Journal of Nutrition, 104. Pg 8-16 doi:10.1017/S0007114510000218

Min S Wang, Shanta Boddapati. Sharareh Emadi and Michael R Sierks. (2010)
Curcumin reduces reduces a-synuclein induced cytotoxicity in Parkinson's
disease cell model. Bio Med Central Neuroscience , 11:57 doi:10.1186/1471-
2202-11-57

Gladson Muthian, Jennifer King, Veronica Mackey, Kedar Prasad, Clive |
Charlton. (2008) Blockage of the Proposed Precipitating Stage for Parkinson’s
Disease by Antioxidants: A Potential Preventative Measure for PD. The FASEB
Journal.;22: 715. 2.abstract only available.

Virginia Zbarsky, Krishhna P Datla,Shabnam Parkar,deepal K Rai, Okezie I
Aruoma, David T Dexter.(2005) Neuroprotective properties of the natural
phenolic antioxidants curcumin and naringenin but not quercetin and fisetin in
a 6-OHDA model of Parkinson's disease. Free Radical Research, 39(10):
pg.1119-1125

Krishna P. Datla, PhD, Virginia Zbarsky, PhD, Deepal Rai, BSc, Shabnam Parkar,
BSc,Naomi Osakabe, PhD, Okezie I. Aruoma, DSc, and David T. Dexter,
PhD.(2007) Short-Term Supplementation with Plant Extracts Rich in Flavonoids
Protect Nigrostriatal Dopaminergic Neurons in a Rat Model of Parkinson’s
Disease. Journal of the American College of Nutrition, Vol. 26, No. 4,pg
341-349.

Jorg B. Schulz, Jorg Lindenau, Jan Seyfried and Johannes Dichgans.(2000).
Glutathione, oxidative stress and neurodegeneration. European. Journal.
Biochemistry. 267, pg 4904-4911

Shults CW, Oakes D, Kieburtz K, Beal MF, Haas R, Plumb S, Juncos JL, Nutt J,
Shoulson I, Carter J, Kompoliti K, Perlmutter JS, Reich S, Stern M, Watts RL,
Kurlan R, Molho E, Harrison M, Lew M;( 2002). Parkinson Study Group. Effects
of coenzyme Q10 in early Parkinson disease: evidence of slowing of the
functional decline. Archives Neurology. Oct;59(10):pg1541-50.

13




. K. Murakami, Y. Miyake, S. Sasaki, K. Tanaka, W. Fukushima. (2010)Dietary
intake of folate, vitamin B6, vitamin B12 and riboflavin and risk of Parkinson's
disease: a case—control study in Japan”. British Journal of Nutrition. Published
online doi: 10.1017/S0007114510001005

. Zhang SM, Hernan MA, Chen H, Spiegelman D, Willett WC, Ascherio A.(2002)
Intakes of vitamins E and C, carotenoids, vitamin supplements, and PD risk.
Neurology 22;59(8):pg 1161-9.

. M.L. Evatt, M.R. DeLong, N. Khazai, A. Rosen, S. Triche, V. Tangpricha.(2008)
Prevalence of Vitamin D Insufficiency in Patients with Parkinson Disease and
Alzheimer Disease. Archives of Neurology. Volume 65, Pages 1348-1352

. David W. Anderson, Kristin A. Bradbury and Jay S. Schneider.(2006)
Neuroprotection in Parkinson models varies with toxin administration protocol .
European Journal of Neuroscience, Vol. 24, pp. 3174-3182,

. Lonneke M. L. de Lau, Peter J. Koudstaal, Albert Hofman, and Monique M. B.
Breteler. (2006) Serum Cholesterol Levels and the Risk of Parkinson’s Disease.
American Journal of Epidemiology. Vol. 164, No. 10.pg 998.1002 .DOI:
10.1093/aje/kwj283

. Gao X, Chen H, Fung TT, Logroscino G, Schwarzschild MA, Hu FB, Ascherio
A.(2007) Prospective study of dietary pattern and risk of Parkinson disease.
American Journal of Clinical Nutrition. 86(5):pg1486-94.

. Francesco Sofi, Francesca Cesari, Rosanna Abbate, Gian Franco Gensini,
Alessandro Casini.( 2008) Adherence to Mediterranean diet and health
status:meta-analysis. BMJ;337:a1344 doi:10.1136/bmj.a1344

. Emanuele Cereda, Michela Barichella, Gianni Pezzoli. (2010) Controlled-protein
dietary regimens for Parkinson’s disease. Nutritional Neuroscience Vol 13 No 1

pg 29

. R. Savica, MD, MSc, J. M. Carlin, BA, B. R. Grossardt, MS, J. H. Bower, MD,
MSc, J. E. Ahlskog, PhD, MD, D. M. Maraganore, MD, A. E. Bharucha, MD and
W. A. Rocca, MD, MPH . (2009). A case-control study. Medical records
documentation of constipation preceding Parkinson disease. Neurology
2009;73:pg 1752-1758.

. Juan J. Garcia, Nélida Fernandez, Angela P. Calle, M. José Diez, Ana Sahagun,
Matilde Sierra. (2009) Effects of Plantago ovata Husk on Levodopa (with
Carbidopa) Bioavailability in Rabbits with Autonomic Gastrointestinal Disorders.
Drug Metab Dispos 37:pg1434-1442; doi:10.1124/dmd.108.026229

. Eduardo Tolosa MD.Carles Gaig MD Joan Santamaria MD.Yaroslau Compta
MD.2009 Diagnosis and the premotor phase of Parkinson disease . Neurology
72(Suppl 2):512-520

14






CYTOPLAN LTD.

Unit 8 Hanley Workshops, Hanley Road,
Hanley Swan, Worcestershire. WR8 0DX.
t: 01684 310099
f: 01684 312000
e: info@cytoplan.co.uk
www.cytoplan.co.uk
© Copyright - Cytoplan Ltd 2011

5060202183166
CYT HIS-10 Parkinson’s Disease





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Alaska
    /Algerian
    /AntiqueOakland
    /AntiqueOakland-Bold
    /AntiqueOakland-Oblique
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrowSpecialG1
    /ArialNarrowSpecialG1-Bold
    /ArialNarrowSpecialG1-Italic
    /ArialNarrowSpecialG2
    /ArialNarrowSpecialG2-Bold
    /ArialNarrowSpecialG2-Italic
    /ArialRoundedMTBold
    /Aristocrat
    /BalloonistSFBold
    /BaskOldFace
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /BudokenHeavySF-Bold
    /BudokenLightSF
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /EdwardianScriptITC
    /ElementaryHeavySFBold
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FrizQua-Regu
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MT-Extra
    /MVBoli
    /NapaHeavySF-Bold
    /NapaHeavySF-BoldItalic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PoorRichard-Regular
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /ShowcardGothic-Reg
    /Shruti
    /SnapITC-Regular
    /Stencil
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Medium
    /TwCenMT-MediumItalic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


