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ABSTRACT 
 

Research has shown that arresting progress of disease by early intervention is 

paramount to preventing its progression. Recent studies reveal early signs and symptoms of 

Parkinson’s Disease (PD) to be anosmia (loss of smell), constipation and REM Sleep 

Disorder and are confirmed to develop up to ten years prior to the more well known, and 

classical diagnosed, motor symptoms of resting tremor, bradykinesia, and rigidity. Motor 

symptoms in PD appear as a result of the progressive loss of dopamine in the basal ganglia, 

particularly within the substantia nigra, pars compacta region. By the time PD motor 

symptoms develop and are diagnosed, an estimated 80% of striatal nerve terminals and 60% 

of dopaminergic neurons have already been lost.  

 Modern biomedical intervention for motor symptoms primarily focuses on the use of 

the pharmaceutical combination of carbidopa/levodopa (L-Dopa therapy). It is well known L-

Dopa therapy has a waning period after 3 to 5 years of use, with up to 50% of patients 

developing dyskinesias as a result of this treatment.  Currently, no standardized treatment 

exists to ameliorate early PD non-motor symptoms and no drugs have been proven to 

demonstrate a neuroprotective effect in PD.  

 Analysis of current literature suggests Acupuncture and Traditional Chinese medicine 

therapies, either used singly, together or combined with biomedicine therapies can be utilized 

in the integrative treatment and management of PD to successfully improve early non-motor 

symptoms of PD and attenuate, arrest and/or impede the many mechanisms responsible for 

the depletion of dopamine in the basal ganglia which have been identified as the causative 
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factor of PD motor symptomology. By impeding further progression of PD, healthy aging is 

promoted in PD patients and can contribute to their overall quality of life and longevity. 
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CHAPTER ONE:  INTRODUCTION 

 Parkinson’s Disease (PD) is a progressive neurodegenerative disorder of the central 

nervous system whose motor symptom etiology is defined as caused by the reduction of 

dopamine producing cells in the mid-brain region termed the basal ganglia, particularly within 

the region of the substantia nigra and the pars compacta that lies within it. (Gelb, 1999).  

Research by Braak, identifies early signs of PD and pre-motor symptoms as decreased 

sense of smell (anosmia), constipation, and REM Sleep Disorder. Braak indicates these 

prodromal symptoms precede classical PD motor signs and symptoms (resting tremor, 

bradykinesia, rigidity and postural instability) by more than ten years.  Dr. Braak suggests 

disruption of the enteric nervous system is a factor in prodromal PD and research is being 

conducted to further discern this connection  (Braak, 2003, 2008).   

 Key therapies currently utilized in the modern biomedical treatment of PD include 

pharmaceuticals, ablation, deep brain stimulation, gene therapy, and stem cell transplant.  To 

date, pharmaceutical intervention in patients with PD is mainly L-Dopa therapy which has a 

efficacy period of 3 to 5 years. Thereafter, most patients develop dyskinesnias or involuntary 

muscle movements, and need to add more L-dopa and, or, other pharmaceutical therapies in 

an effort to reduce PD signs and symptoms. None of the biomedical interventions have been 

shown to be neuroprotective, nor do they arrest or impede the progression of PD (Shulman, 

2002).  

 In conjunction with healthy aging, TCM offers effective treatments for impaired 

digestion, constipation, sleep disturbances and neurological symptoms such as resting 

tremors and impaired movement that are associated with the aging brain and PD.  In recent 

literature, Tai Qi was shown to reduce postural instability in PD patients who practiced it 
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regularly, and thereby reduced their propensity for falls (Li, 2012). Investigating additional 

TCM therapies such as acupuncture, that address, and possibly impede the progress of the 

signs and symptoms of PD, could benefit PD patients and contribute to more broad treatment 

options for patients. 

Even though modern technology did not exist circa 425 BC, Chinese medical texts 

document the clinical symptoms and treatment of resting tremors, which in modern diagnosis 

are definitively associated with Parkinson’s Disease (Zheng, 2009).  Modern research  

supports the efficacy of acupuncture and Traditional Chinese medicine (TCM) in the 

treatment of PD (Kim, 2014). 

It is clear that Parkinson’s Disease is a disease of many imbalances in a person’s 

homeostasis, and TCM treatment could make a major impact on PD since it is a medicine 

known for its ability to restore homeostasis. Not only is acupuncture known to be restorative 

to homeostasis, receiving acupuncture has a cumulative effective. Meaning that the more 

treatments a patient receives the more consistently homeostasis is maintained (Shaozong, 

2001).   

Theoretical Framework 

 Even though there have been advances in the discovery of genes that are associated 

with PD, those genetic cases are limited and comprise only 1-3% of current PD cases 

worldwide (deLau, 2006). This study is supported by the research that PD emerges when 

homeostasis in the body is compromised by neurological dysfunction or genetic anomaly.  

Aging and environmental conditions are the main factors which influence the development  

and progression of idiopathic PD (Goole, 2009). 
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 Similarly, TCM theory also employs the concept of aging through its terms, Essence 

and Jing. It is understood in TCM theory that an individual possesses a certain amount of 

Essence or Jing at birth which wanes as an individual ages. It is also understood that if an 

individual possesses a genetic predisposition to disease, that his or her Essence or Jing is 

affected and could cause that individual to have impediments which a person without a 

genetic predisposition would not have (Maciocia, 1989).      

 The functioning of the neurological system and the body as a whole is affected by the 

disposition of the Essence and Jing.  It is the intention of this paper to present evidence 

showing the biomedical and TCM perspective can be integrated to provide comprehensive 

treatments for Parkinson’s Disease which effectively impede and/or arrest the progression of 

PD, and therefore, contribute to the process of healthy aging within the confines of a 

neurodegenerative disease. 

Purpose Statement  
 
 The purpose of this study is to evaluate the effect of acupuncture and TCM therapies  

in the treatment of Parkinson’s disease, used singly, together, or in combination with 

biomedical therapies and determine whether they have an influence and/or effect on the 

known mechanisms which contribute to the development of PD such as oxidative stress, 

mitochondrial dysfunction, neuro-inflammation, excito-toxicity, apoptosis and loss of trophic 

factors. 

In addition, this researcher looks to be able to contribute and communicate value 

information about acupuncture and TCM to the public at large and the medical community 

specifically, that Parkinson’s Disease can be managed more effectively and successfully 
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through an integrated treatment strategy which utilizes both biomedicine and TCM therapies 

to arrest and or impede the progression of Parkinson’s Disease. 

 
Research Questions and Hypothesis   
 
 This study will seek to answer the following questions:   

 (1)  What effects do acupuncture and TCM therapies, have on signs and symptoms, 

and mechanisms associated with Parkinson’s Disease?  

 (2) Does acupuncture have a neuroprotective effect on the differing   

  mechanisms affecting the development of Parkinson’s disease?   

 (3) Do different types of acupuncture manual or electro-stim, and their   

  protocol characteristics (number of needles, type of needle, needle   

  retention time, frequency treatments) have affect the outcome and efficacy 

  of the acupuncture treatment on PD?  

 My hypothesis is (1) acupuncture and TCM do have regulatory effects on the signs 

and symptoms of PD, (2) a neuroprotective effect is achieved with acupuncture in that it does 

have the ability to influence dopamine neuron depletion, and (3) acupuncture protocol 

characteristics can affect the efficacy and outcome of acupuncture on PD. In doing so, 

acupuncture and TCM can arrest and or impede the progression of PD. 

Significance of Study  
  
 Research has shown that arresting progress of disease by early intervention is 

paramount to preventing its progression. Therapies that contribute to an early intervention 

protocol in PD as well as those that can treat later developing PD motor symptoms are of 

great value.  Acupuncture and TCM therapies, used singly, or combination with modern 
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biomedicine protocols may present an affordable and reduced risk approach to the early and 

long term care and treatment of Parkinson’s disease.  

 This study is beneficial to the community because Parkinson’s patients with reduced or 

abated symptoms will have better quality of life and greater longevity. Successful 

development of integrated TCM and biomedicine protocols which are successful in the 

treatment of Parkinson’s patients could also prove insightful to other researchers and lead to 

the development of additional integrated treatment protocols for other neurodegenerative 

diseases. In addition, successful treatment and management of PD through acupuncture and 

TCM could open this care to a more broad demographic of individuals which could lead to its 

costs being fully covered as part of a comprehensive healthcare plan that supports the 

promotion of wellness versus the care of disease. 
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Definition of Terms 

 
 Ablation -  Method of surgery used to  destroy cells in the globus pallidus which 

become overactive when dopamine declines in the substantia nigra (Goole, 2009). 

 Acetylcholine  - monoamine neurotransmitter released into synapse by the terminal 

neurons which causes muscle cells to contract (Goole, 2009). 

 Acupuncture – Inserting filiform needles through the skin and into strategic points on 

the body to affect health and well-being as well as influence course of disease (Cheng & 

Deng, 1999). 

 Anti-cholinergics – type of pharmaceutical drug used to balance dopamine and 

acetylcholine by reducing acetylcholine (Goole, 2009). 

 Bee Venom Acupuncture – 0.1 ml bee venom diluted to 0.005% in distilled water is 

placed on end of needle and inserted into an acupoint. (Cho, 2012). 

 Carbidopa – a pharmaceutical drug which is a dopa decarboxylase inhibitor. 

Combined most often with L-Dopa to slow its absorption in the intestine so it can be more 

metabolized into dopamine in the brain (Goole, 2009). 

 COMT Inhibitor -  type of pharmaceutical drug used to block catechol-o 

methyltransferase so dopamine can be maintained and used better as to increase the 

effectiveness of  levodopa (Goole, 2009). 

 Covert Placebo – where subject is not aware placebo treatment is being used (Moffet, 

2009). 

 De Qi  - term that refers to the sensation produced during the time acupuncturist is 

stimulating the needle on insertion - a tingling, heaviness or tension numbness or distention. 

Often understood to represent acupuncture is effectively being performed (Yang, Yi - 2013). 
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 Dopamine  - neurotransmitter which facilitates communication in central and 

peripheral neurons.  Essential for functions in the brain which regulate smooth, coordinated 

movement (Goole, 2009). 

 Dopamine Agonist – type of pharmaceutical drug which mimics the function of 

dopamine in the brain. It crosses the BBB and activates dopamine receptors in the brain.  

(Requip, Mirapex, Neupro, Pramipexole)  (Goole, 2009). 

 Dopamine receptor – (DAR) structure in a cell which can receive or bind with the 

molecular structure of the neurotransmitter dopamine (Goole, 2009). 

 Dopamine transporter (DAT) – structure in a cell which collects the amino acid 

components that remain after dopamine is metabolized (Goole, 2009). 

 Electroacupuncture (EA) – Where an electrode is placed onto an acupuncture 

needle for electric stimulation during an acupuncture treatment and a Hertz and/or Wave 

setting are chosen for a specific period of time (Cheng & Deng, 1999). 

 GABA – (gamma-aminobutyric acid) an amino acid which acts as an inhibitory  

neurotransmitter in the brain. It reduces the sensitivity of muscle cells to nerve stimulation 

and decreases muscle movement (Goole, 2009). 

 Levadopa – naturally occurring amino acid that is precursor to dopamine. When 

synthesized into oral drug is is combined with carbidopa to help it metabolize slower and 

prevent the depletion of dopamine in the brain (Goole, 2009). 

 Lewy Body – abnormal deposit of protein, mainly  α-synuclein, within a neuron 

(Braak, 2003). 
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 Madopar (levodopa + benserazide) – a dopa decarboxylase inhibitor drug combined 

with levodopa to increase the about of levodopa that crosses the blood-brain barrier to 

become converted to dopamine. (Goole, 2009). 

 MAO-Inhibitor - (monoamine oxidase inhibitor) type of pharmaceutical drug that 

blocks or interferes with the actions of monoamine oxidase, an enzyme which has a role in 

metabolism of Acetylcholine, dopamine, epinephrine, norepinenephrine and serotonin (Goole, 

2009). 

 MAO-B Inhibitor -  (monoamine oxidase inhibitor B) type of pharmaceutical drug 

which increases the amount of dopamine in the basal ganglia by blocking its action 

(Selegiline) (Goole, 2009). 

 Non-Acupuncture Treatment – when needles are inserted away from known 

acupoint locations and are not intended to treat a particular condition.  

 Overt Placebo – where subject is aware placebo treatment is being used (Moffet, 

2009). 

 TCM (Traditional Chinese Medicine) - the organization of practices such as 

acupuncture, tuina, materia medica (herbs), dietary therapy, Tai Chi, massage, and the 

theories underlying these therapies (Cheng & Deng, 1999). 

Traditional Acupuncture (TA) – Whereby acupuncture  needles are manually placed 

into the skin at known acupoint locations and stimulated manually during an acupuncture 

treatment (Cheng & Deng, 1999). 

 Verum Acupuncture  - also known as true acupuncture where needles are placed 

into known acupuncture points for the condition  being treated  (Moffet, 2009).  
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Relevant Abbreviations 
 

 α-syn:  alpha-synuclein 

 ANS:   Autonomic nervous system 

 BBB:   Blood brain barrier  

 CNS:    Central nervous system 

 DAT:  Dopamine transporter  

 DLB:    Dementia with Lewy bodies. 

 DMV:   Dorsal motor nucleus of the vagus nerve   

 ENS:   Enteric nervous system 

 ILBD:   Incidental Lewy body disease 

 MFB:   Medial Forebrain Bundle (atomized rats)  

MRI:   Magnetic Resonance Imaging  

 MPP+:   1-methyl-4-phenyl-4-proprionoxy-piperidine  

 MPTP:   1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine 

 NET:  Norepinenephrine transporter 

 NSP:    Nigrostriatal Pathway 
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 OHDA-6:   6-hydroxydopamine 

 PD:   Parkinson’s disease  

 PDD:    Parkinson’s disease dementia  

 PDLB:   Parkinson’s disease Lewy Body  

 PET:    Positron Emission Tomography   

 PNS:    Peripheral nervous system  

 ROS:  Reactive oxidative species 

 SPECT:   Single Photon Emission Computed Tomography  

 TCM:   Traditional Chinese Medicine 

UPDRS:   Unified Parkinson’s Disease Rating Scale  

 VMN:   Ventral motor nucleus of the vagus nerve   

Organization of the Study 

 This study is organized in five chapters, a reference list, appendices and tables in the 

following manner. Chapter 2 presents an introduction and background review of Parkinson’s 

disease regarding the etiology, pathology, and progression of Parkinson’s Disease both from 

a biomedicine perspective and a Traditional Chinese medicine perspective and how those 

perspectives shape current diagnosis and treatment in PD.  Following the background 

information there is a review of the literature is presented which addresses different aspects 

of the research in the human and animal studies relative to Parkinson’s Disease.  Chapter 3 

defines the research design and methodology of the study, reviews the abstraction form used 

to gather data, outlines what procedures were followed to collect data, and what 



Schulz Capstone 

 17 

determinations were made in the selection of the sample which comprises the study. In 

Chapter 4 there is an analysis of the data and a discussion of the findings.  Chapter 5 

provides a summary of the findings, a review of the research questions, implications for 

theory and practice, finals conclusions, and recommendations for future study.  The study 

concludes with references, appendices and tables.   
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CHAPTER 2:  LITERATURE REVIEW 

Overview             

This literature review chapter will provide the scholarly foundation for the current study. 

It will begin with a background section on Parkinson’s Disease and its consideration from the 

biomedical perspective followed by sections that address and summarize the Traditional 

Chinese medicine perspective on Parkinson’s Disease. The chapter will culminate with a 

literature review integration section that will establish the need for the study and lead directly 

into the discussion of the articles included in the research synthesis.  

 Since current research is now directed at uncovering further avenues of the 

pathogenesis and progression of Parkinson’s, the literature review focuses on the strategies 

that have been utilized thus far to complement that strategy. Use of acupuncture and 

Traditional Chinese Medicine therapies either singly, or in combination with biomedical 

therapies in the treatment of PD will be reviewed. 

 

Background and Research History of Parkinson’s Disease in Biomedicine 

 In biomedicine history, Parkinson’s dates back almost 200 years. It was 1817, when 

British physician James Parkinson first described the disease which would ultimately be 

named after him in his monograph entitled “An Essay on the Shaking Palsy.” His paper 

documented the experience of six of his patients and their symptoms of resting tremor and 

progressive motor disability.  His work established the foundational basis of knowledge for 

future research in Parkinson’s Disease (Samii, 2004).       

 Following James Parkinson’s paper on the Shaking Palsy, French neurologist and 

professor of pathological anatomy, Jean-Martin Charcot was the first to isolate bradykinesia 
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or slowness of movement a clinical sign of PD.  He further elaborated there were two 

prototypes of PD, the rigid and akinetic form; and the tremorous form.  He believed that 

patients had significant problems performing activities (slowness) prior to the development of 

tremor and rigidity (Charcot, 1872).  Charcot was also the first to refer to PD as Parkinson’s 

disease as he believed that the term Parkinson attributed to the disease was more than a 

shaking palsy or paralysis agitans, and that the characteristic signs and symptoms of the 

disease, movement changes, slowness and maybe pain were better represented by the use 

of the term Parkinson’s disease since these comprise a whole disease process  (Charcot, 

1872).  Edouard Brissaud, a student of Charcot, in his 1895 paper, Lecons sur les maladies 

nerveuses,  was the first to propose that the substantia nigra was origin of dysfunction in PD 

(Brissaud, 1895). 

 Microscopic particles in the brain were first referred to by Frederic Lewy in 1912, and 

were thought to be a characteristic sign of PD even though their etiology was unknown at the 

time.  As research progressed, it was determined the structures Lewy found were abnormal 

deposits of protein, primarily alpha-synuclein, within a neuron, which are characteristically 

round and more dense than that of their surrounding cell structure. Today those structures, 

are eponymously known as Lewy bodies (Goetz, 2001).   

Another student of Charcot, neurologist Joseph Babinski, was among the first to notice 

the erratic motor fluctuations that have become associated with Parkinson’s Disease. 

Babinski was also the first physician who distinguished between physical and mental 

disorders.  He is best known for his work on the foot and toe test (Babinski sign) which is a 

reflexive extension test of the big toe used to confirm damage to the cortico-spinal tract 

(Babinski, 1921). 
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 J.G. Greenfield and Frances Bosanquet, were the first team of researchers to isolate 

and analyze brain lesions such as Lewy Bodies and others, and positively correlate them to 

PD.  This research also pointed to the loss of pigmentation in the substantia nigra as being 

an etiological determinant in the confirmation diagnosis of PD post mortem (Greenfield & 

Bosanquet, 1953). 

 Herman Blaschko of the Pharmacological Institute of Vienna, posited in 1956 that 

dopamine played more than an amine role in the brain.  When other scientists confirmed 

dopamine’s presence in the corpus striatum, Oleh Hornykiewicz, Blaschko’s lab associate, 

also wanted to understand dopamine’s role better.  While performing a Von Euler and 

Hamberg color reaction on a post mortem Parkinson brain specimen, he compared the 

samples of his specimen to the pink-colored dopamine rich control vials, and noticed his 

specimen was only a faint pink color, which indicated the dopamine in his sample was 

depleted. Hornykiewicz and his colleague Herbert Ehringer were responsible for being able to 

demonstrate that dopamine was in fact depleted in PD patients. They further demonstrated 

that its depletion led to dyskinesias and other motor symptoms in PD (Hornykiewicz, 2004).    

 Swedish scientist Arvid Carlsson, associated the neurological signs of PD with the loss 

of dopamine. He also noted that the pars compacta portion of the substantia nigra formed the 

nigrostriatal pathway (NSP). This is significant because it is this pathway which is mainly 

affected in PD.  The NSP connects the substantia nigra with the striatum, as one of four 

major dopamine pathways, particularly, it is involved with the production of movement, and 

part of the basal ganglia loop. 
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Carlsson thereafter demonstrated that giving the precursor to dopamine, L-Dopa, to 

animals with PD symptoms reduced the intensity of motor symptoms the animals exhibited.  

L-Dopa is still the most widely used pharmaceutical treatment in PD today (Carlsson, 1957).  

  

                           

  (image is work of National Instiutes of Health, and is a public domain file) 

 Albert Ziering and John Lee of Hoffman-LaRoche laboratories were the first to 

synthesize an analog of morphine called pethidine in 1947. Yet, it was 23-year-old chemistry 

student and drug addict, Barry Kidston. who after reading their paper, tried to reproduce their 

work in an attempt to make a legal recreational drug similar to the effects of morphine and/or 

heroin, who made the most unexpected, now infamous discovery to affect animal research 

done in Parkinson’s Disease today.  He properly synthesized the analog desmethylprodine or 

1methyl-4phenyl-4-proprionoxypiperidine (MPPP), and used it for several months.  He then, 

in a rush to get more production began to shortcut the synthesis process by increasing 
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temperatures and making shorter reaction times. This shortcutting inadvertently contaminated 

the MPPP and turned it into N-methyl-4phenyl-1,2,3,6-tetrahydropyridine (MPTP).   

Once Kidston began using the new product he had shortcut, he began to experience 

muteness, rigidity, weakness, tremor and flat facial expression – all symptoms of Parkinson’s 

Disease.  He was admitted to the hospital with catatonic schizophrenia and treated with L-

Dopa and his symptoms were partially relieved. Released from care, Kidston never recovered  

from dosing MPTP and died from a cocaine overdose two years later.  Upon autopsy, his 

brain showed damage to the aminergic neurons in the substantia nigra  similar to that seen in 

Parkinson’s patients.  

The MPTP toxin is now used by scientists to induce a parkinsonian state in laboratory 

animals so effects of pharmaceutical and other therapies can be carefully studied by 

researchers (Kopin, 1992). 

In 1995, neuro-anatomist Heiko Braak determined the nigral and extra-nigral pathology 

in Parkinson’s Disease was affected by the presence of the Lewy Body and the accumulation 

of alpha-synuclein proteins (Braak,1995).  Dr. Braak is known for his 2003 Model of Staging 

Parkinson’s Disease that particularizes the progression of PD in six stages which will be 

further particularized later in this paper. In addition, Dr. Braak’s Dual-Hit hypothesis points to 

an unknown factor likened to a slow virus being responsible for cascading neurological 

events that lead to development of idiopathic Parkinson’s Disease in the neurological system 

by way of the nasal and intestinal mucosae. Dr. Braak’s work has fundamentally influenced 

biomedicine’s approach to identifying the causes and treatments for Parkinson’s. (Hawkes, 

2007). 
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In 2014, Dr. Braak was awarded the Michael J. Fox Foundation’s Robert A. Prizker 

Prize for Leadership in Parkinson’s research. His work continues to show support for more 

research to be done in the areas of non-motor  PD symptoms and alpha-synuclein levels in 

the peripheral nervous system as biomarkers for PD.  His staging emphasizes PD begins 

with loss of smell and sleep disturbances up to ten years prior to onset of motor symptoms. 

The application of a prion-like’ theory to Parkinson’s has also been suggested by him in that 

alpha-synuclein aggregates could propagate, moving from one nerve cell to the next, as  

dopamine supply is depleted in the substantia nigra and melanin depleted in the pars 

compacta  as PD progresses. (Michael J. Fox Foundation, 2014). 

 Genetic research in PD is still in its infancy. Nearly twenty years of research has taken 

place since 1996, to unveil genetic etiological factors involved in PD. To date, twenty-eight 

chromosome regions have been identified which are associated with PD.  Of those, six are 

confirmed to cause phenotypic PD (Klein, 2011). 

A five-year study entitled The Parkinson Progressive Marker Initiative (PPMI) was 

launched in 2010 by The Michael J. Fox Foundation. Its intention is to identify and track 

biomarkers in Parkinson’s Disease. At present, data has not been released from this study. 

Surely, the findings of the PPMI study will assist researchers and scientists to further refine 

treatments and therapies for Parkinson’s Disease patients that will focus arresting or 

impeding action of discovered biomarkers. To date, the PPMI study has 32 clinical sites in 13 

different countries worldwide and over 800 participants. PPMI is an observational study and 

as such, participants do not take any experimental drugs or placebos, they agree to 

contribute data and samples to the PPMI study for five years. PPMI is by far the most 

widespread study done in Parkinson in recent years (Michael J. Fox Foundation, 2014). 
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 Other current research in PD, as of late 2014, focuses on gut microbiota in PD 

patients. This avenue of research posits the contents of the gut/intestines bacteria in PD 

patients is different from that of non-PD patients. More studies are being launched to further 

expand on these findings. (Scheperjans et al., 2014). 

 PD is a multi-system neurodegenerative disease and many factors contribute to its 

etiology such as ageing, environmental and genetic risk factors. (deLau, 2006).  

 

Classical Biomedicine Model of Parkinson’s Disease  

Epidemiology  

Studies done analyzing the epidemiological factors relating to PD have been varied in 

study population, methodology and diagnostic criteria.  It is known that other than 

Alzheimer’s, PD is the second most common neurodegenerative disease affecting 1-2% of 

the population generally between the ages of 60-65 years of age or .0.3% of the general 

population. These percentages estimate 329 people per 100,000 people have PD in the 

United States (Bronstein, 2009).  Approximately 4 million PD patients existed worldwide in 

2007. A projection by one study forecasted that 9 million people worldwide would be affected 

by PD by the year 2030 (Dorsey, 2007).   

 Onset of PD is rare prior to the age of 40, its prevalence increases with age.  

Generally, age of onset is reported to be 60 years of age (Nussbaum, 2003).  Gender 

consideration in research reports a higher incidence of PD in men than women, yet some 

studies conclude there is not a significant difference. The ratio of PD cases in men to women 

in most studies is a 3:2. (deLau, 2006; Alves, 2008).  Age is the number one risk factor for the 

development of PD. As the brain ages its ability to complete tasks and assess information is 
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reduced (Powers, 2008; Bronstein, 2009).  Approximately 90% of PD cases are sporadic and 

definitive factors have not been isolated to determine the specific cause of the disease 

(deLau, 2006).   

 Etiology 

 Current research indicates that multiple causes of sporadic PD have been postulated. 

These factors include neurotoxins, environmental toxins (such as pesticides) and genetic 

anomalies which could be caused by oxidative stress, mitochondrial dysfunction and protein 

mishandling (Greenamyre, 2004).  Dietary and lifestyle factors which affect the etiological 

development or arrest of PD include nutritional deficiencies, smoking, alcohol and caffeine 

consumption, as well as neuroinflammation (Elbaz & Moisan, 2008). 

 Since the discovery of the first genetic link to PD in 1996, fifteen plus years of research 

have yielded 28 different chromosome regions associated with PD.  Approximately 10% of 

PD cases are genetic.  Monogenic forms of PD which are caused by a single mutation in 

either a dominant or recessive gene, comprise 30% of familial genetic PD cases and 

approximately 3-5% of sporadic cases. (Thomas & Beal, 2007). 

 In both forms of PD, an ageing brain is the largest risk factor in the development of PD  

(Powers, 2008). The loss of dopaminergic cells in the brain cause the body to be impacted in 

several ways. Main symptoms of Classical Parkinson’s disease include: akinesia (difficulty 

initiating movements), bradykinesia (slow to negotiate multiple motor movements), resting 

tremors (involuntary movement of hands, arms, legs and feet) and rigidity (increased muscle 

tone, stiffness and postural instability) (Gordin, 2002).  

 Parkinson’s Disease is the progressive loss of the structure and or function of neurons 

located in the mid-brain region, particularly the basal ganglia, due to the depletion of 
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dopamine in the region. It is often the case the older generations of people are excluded from 

clinical trials. This exclusion makes evaluating the efficacy of pharmaceuticals difficult and 

adds to the challenge of developing proper medication protocols for those of advanced age 

(Rajapakse, 2008). 

 Idiopathic Risk Factors for Developing Parkinson’s Disease 

Exposure to Environmental Toxins 

A factor of non-genetic risk factor of PD is the use of, and/or the exposure to, 

pesticides, which has long been considered a possible etiological factor in the development 

of PD (de Lau, 2006).   

Illicit Drug Use 

Another type of non-genetic risk in PD is the use of illicit drug preparations.  MPTP 

crosses the blood brain barrier and it is this characteristic which allows it to be taken up by 

brain astrocytes, converted back to MPP+ and be absorbed through dopaminergic cells by 

way of selective Dopamine Transporters. (DAT) When the newly formed MPP+ enters the 

mitochondria, it begins to break down Complex 1 of the Electron Transport Chain. This 

process creates oxidative stress and loss of function, and therefore, the cell wastes away due 

to free radical toxicity.  Reports of several MPTP users and autopsy results from one user, 

enabled researchers to definitively identify the accidently made substance to be MPTP. It was 

then documented,  MPTP was toxic to the substantia nigra region of the brain (Langston, 

1999).  

As mentioned in the discovery and research section of this paper, Underground 

laboratories in the late 1970’s and early 1980’s attempting to make a street heroin, created a 

by-products of the meperidine analog, MPP+ (Langston, 1983).  This merperidine analog, 1-
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methyl-4-phenyl-4-proprionoxy-piperidine, (MPP+) was a popular street narcotic in California 

called “China White.” Users of this analog (later scientifically named MPTP) did exhibit 

Parkinson like signs and symptoms (Langston, 1985).   

 Surprisingly, some research supports smoking and consumption of coffee as 

actually being associated with reducing ones risk for developing PD  (Hernán, 2002). 

 

Genetic Risk Factors for Developing Parkinson’s Disease 
 
Genetic studies of Parkinson’s disease commenced in the last twenty years.  The first 

genetic mutation confirming PD could be hereditary was mapped and identified in 1996.  The 

PARK1 (SNCA) mutation is the gene for the protein alpha-synuclein. The naming of the 

mutation is significant.  PARK1, is the first identified genetic mutation in Parkinson’s disease.  

SNCA refers to the protein which causes the mutation.  Going forward, each new mutation 

discovered in PD will bear the moniker PARK and the next sequential number.  The new 

mutation will also have a second name if the etiology of the mutation is identified 

(Polymeropoulos, 1996).   

It is not often that the discovery of a gene mutation leads to the discovery of the actual 

pathogenesis of a disease.  When researchers began developing antibodies against the 

alpha-synuclein protein (PARK1) and used them to stain brain tissue, they discovered that 

alpha-synuclein aggregation was a component of the Lewy Body, the cellular inclusion which 

was associated with the development of PD and has now become its hallmark symptom.   

The Lewy body is also the organism upon which microanatomist Heiko Braak based his 

hypothesis  related to the pathogenesis of PD which will be discussed later on in the 

pathogenesis section of this paper (Braak, 2005). 
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To date, twenty-eight chromosomal regions have been identified that are linked to PD.  

Mutations in genes can cause phenotypic PD.  Of the twenty-eight chromosomal regions 

identified, six contain genes with mutations that have been identified to conclusively cause 

monogenic PD (where a gene mutation causes PD).  In autosomal dominant forms of PD, 

one mutated allele is enough to cause phenotypic PD.  In the autosomal recessive type, two 

mutated alleles are necessary to cause phenotypic PD. The monogenic form of PD also 

provides an explanation for  3-5% of sporadic disease occurrences. The remaining sporadic 

disease occurrences are linked to a host of unknown factors  which trigger their development 

into PD.  These factors have been identified as mutating and modifying effects on alleles as 

they are exposed to environmental toxins, and neurotoxins, as well as gene expression as 

the brain ages  (Klein, 2011).    

An individual with a first degree relative with PD (genetic case) versus a person 

without one (sporadic case), only presents a risk of 3 out of 10 risk to develop PD 

themselves, and/or, are very unlikely to develop PD sporadically (Thacker, 2008).  Even 

though much research has been conducted on the involvement of genetics in the 

development of PD, the research is limited in its ability to determine predictive factors such as 

the exact onset of PD or its specific expression. This is due to the fact that each individual 

presents differently as PD expresses itself in their neurological system.  Studying individual 

signs and symptoms has led researchers to observe trends and frequencies which have led 

to the development of interventions and treatments for the disease (Stephenson, 2009).  

Appendix M  summarizes the 18 chromosomal regions of PARK identified thus far in PD and 

their characteristics. 
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 Positive family history is reported in about 10% of PD cases.  To summarize, only 

mutations in SNCA (PARK1-4) and LRRK2 (PARK8), the autosomal dominant forms, and 

mutations in Parkin (PARK2), PINK1 (PARK6), DJ-1 (PARK7) and ATP13A2 (PARK9), the 

autosomal recessive forms have been confirmed to cause monogenic PD (Klein, 2011). 

Neuropathology 

 The four principal nuclei structures which comprise the basal ganglia are the (1) 

striatum (which consists of the caudate nucleus and the putamen), (2) globus pallidus, (3) 

subthalmic nucleus and the substantia nigra (which contains the pars compacta and pars 

reticulata).  The neurotransmitter dopamine is mainly affected in Parkinson’s Disease, as 

patients show a 50% average reduction in dopamine levels as well as a decline in production 

of future dopamine production by as much as 80% (Tolosa, 2007).   

In Parkinson’s the reduction of dopamine causes the production of acetylcholine to 

increase which is the result of excess cholinergic neurotransmission.  Levels of dopamine 

and acetylcholine affect the motor function of the striatum which in turn affect a patient’s 

balance, coordination and flexible movement.  Continued disruptions in the striatum cause 

movement related symptoms of Parkinson’s disease to progress. Other neurotransmitter 

deficiencies in Parkinson’s include Gamma-Amino Butyric Acid (GABA), noradrenaline and 

serotonin.  In a person with Parkinson’s Disease the reduction of dopamine producing 

neurons causes the Globus Pallidus to be overactive. This in turn causes the response of the 

Ventro-lateral nucleus of the Thalamus to be reduced, and therefore, its capacity to stimulate 

the cortex is also reduced.  When this sequence keeps repeating, voluntary movement is 

inhibited and the patient experiences dyskinesia (Dupre, 2007).  
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The substantia nigra, is a small area located in the brain stem which controls 

movement in the body. In the brain, the neurotransmitter dopamine sends signals to other 

nerve cells to signal the body to move. In Parkinson’s disease, cells containing dopamine 

become reduced in the substantia nigra.  When this happens the central nervous system 

signals become impaired and the patient develops motor system dysfunctions. These 

dysfunctions are represented as symptoms of  bradykinesia (slowness of movement).  

Rigidity, tremor and postural instability. are symptoms which arise as Parkinson’s disease 

progresses. Later symptoms could also include cognitive and behavioral problems and 

possible dementia (Tolosa, 2007).    

Mechanisms of Parkinson’s Disease  

 To initiate movement in the human body the extrapyramidal system of the brain must 

be activated.  This system consists of the thalamus, basal ganglia, subthalamic nucleus and 

the substantia nigra. The activation can either inhibit movement or promote it (Fix, 2008). In 

order to understand how the system works we can evaluate each area more specifically. The 

basal ganglia are two large groups of nerve cells located near the base of the brain which 

consist of the caudate, putamen and globus pallidus.  Together the caudate and the putamen 

form the corpus striatum. The substantia nigra is a structure located deep within left and right 

side.  (DeLong & Wichmann, 2007). 

 Everyday movement is contingent on adequate brain function which consists of the 

neurotransmitter dopamine being produced by the zona compacta, and delivered to the 

striatum, substantia nigra and other parts of the brain - this pathway is known as the nigro-

striatal pathway.  The area in the zona compacta is darkly pigmented when adequate 

production of dopamine is taking place.  When dopamine becomes depleted in the zona 

compacta, the dark pigmentation fades considerably There are two pathways which allow the 
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basal ganglia to be able to activate a request for movement. These pathways are termed the 

direct pathway and the indirect pathway (Dickson, 2012).   

 The direct pathway (also known as the D1 pathway) increases the probability that 

movement will take place.  The pathway goes from input into the striatum to the output in the 

globus pallidus interna (GPi)/substantia nigra pars reticulate (SNr) When the output is 

inhibited, movement through the direct pathway is able to disinhibit the ventral regions both 

laterally and anteriorly that are in charge of parts of the thalamus which in turn can activate 

the cortex.  Then the cortex will likely initiate movement. The indirect pathway (also known as 

the D2 pathway) goes through the globus pallidus externa to the subthalamic nucleus (STN) 

to the output area in GPi/SNr,  It is the indirect pathway which can decrease the likelihood 

that motion will be initiated (Fix, 2008). 

 
                                                                        Rubin et al. BMC Bioinformatics 2009 10(Suppl 2):S3 
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In Parkinson’s disease the basal ganglia’s direct pathway is affected.  Normally, D1 receptors within  

Basal ganglia influence movement by stimulating the GABAneurgic neurons and create movement.  

These GABAnergic, can also be inhibitory in the indirect pathway. D2 receptors in the basal 

ganglia do inhibit GABA when thereby can reduce the inhibitory effect and cause unwanted  

Movement.  In PD, it is the loss of function in the direct pathway which causes the inhibition 

of movement  (Stocco, 2010).  When clinical motor symptoms of PD are apparent, an estimated   

80% of striatal nerve terminals and 60% of dopaminergic neurons in the substantia nigra pars  

compacta have already been lost (Shastry, 2001). In PD, non-motor and motor symptoms are  

associated with reduced cerebral blood flow and energy, oxidative stress, impaired cell  

signaling, diminished synaptic transmission, and increased apoptosis (Wang, 2004). 

 
 
Clinical Signs and Symptoms of PD        

 Recent studies which have focused on motor and non-motor pathologies predicted an 

increased mortality.  These pathologies were issues with balance such as gait and postural 

stability, as well as mental health and clear-headedness (Lo, 2009). 

Prodromal Features 
 
The Classical presentation of PD does not include these features. The Braak 

hypothesis does include them and associates them with the early staging period of PD. Pre-

motor symptoms in Braak staging include anosmia, constipation, and impact to REM sleep 

processes (Braak, 2003). 
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Motor Features 
 
The most well known features of Classical PD are the ones which coincide with the 

depletion of dopamine in the striatum – rigidity, resting tremor, bradykinesia, and postural 

instability (Marek, 1996). Rigidity is often referred to as the muscle tone felt during 

examination on the affected area of the body.  A resistance is can be seen which is similar to 

how a wheel moves and is termed “cog-wheel rigidity” (Jankovic, 2008). 

Resting tremor is a type of involuntary movement that occurs when a patient is 

generally not in motion.  It appears and disappears without a true pattern and can reappear at 

any time.  Its location is generally the hands and can be observed very easily when patient is 

asked to do a hand moving task like bringing the fingers together (Deuschl, 1998). 

Bradykinesia is the slowness of movement.  Often a beginning sign of PD,  patients 

have a reduced amount of dopamine which causes them to have reduced muscle power, 

progressively smaller writing and decreased facial expressions (Jankovic, 2008). 

Postural instability is often associated with a stooped posture and the loss of postural 

reflexes. The gait becomes more slow and a shuffle could occur in the step.   There is also a 

decreased arm swing and turning is accomplished very slowly (Jankovic, 2008). 

Non-Motor Features 

Not often recognized in early diagnosis of PD, the non-motor symptoms such as 

depression, fatigue and anxiety, as well as autonomic disturbances, in Classical Parkinson’s 

are often associated with more advanced PD and changes associated with the non-

dopaminergic transmitters (Lang, 2004).   

In recent years, Braak attributes the losses associated with non-motor symptoms to be 

related to the presence of Lewy bodies. Braak associates them with early stages of PD, 

indicating they may be present for years prior to the onset of the more noticeable motor 
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symptoms (Braak, 2003). These symptoms are constipation, anosmia, rapid eye movement 

and depression (Hawkes, 2010). 

Braak Hypothesis 
 
In the early 2000’s Braak and colleagues proposed that PD begins in the lower 

brainstem or within the olfactory bulb as a result of the presence of a synucleinopathy (lewy 

bodies) being located within the central nervous system.  Braak hypothesizes that it is 

possible that the pathogen is prion-like, meaning it moves from one region and area to 

another (Burke, 2008).    

Braak’s hypothesis is the first to correlate non-motor symptoms with the onset of PD.  

Indeed he references the presence of anosmia (loss of smell), constipation and REM sleep 

disorders as indications of the beginnings of PD because these symptoms relate to the 

pathology which affects the nervous system (Braak, 2003).  He further posits that these non-

motor symptoms could be present long before, at least 10 years before, the more observable 

motor symptoms of PD actually appear (O’Sullivan, 2008).  Additionally, the Honolulu-Asia 

Aging Study concluded that men who had less frequent bowel movements did pose a risk for 

the development of PD within twenty-four years (Abbott, 2001).   

In his first paper published in 2003, Braak reported his findings relative to his 

examination of post mortem tissues of 168 patients.  Of these 168, he referenced that (41) 

patients were diagnosed with sporadic PD, (69) had Lewy bodies in their brains and clinical 

symptoms of PD, and the remaining 58 patients, had neither PD or evidence of Lewy Bodies.  

When preparing his slides to view he used an 100 micron-thick section so he could be sure to 

detect and pathological characteristics in his samples.  This is significant because the 

standard slide section is 10 microns thick, 1/10th the size Braak chose (Braak, 2003).  
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Continuing in his paper, he decided to set forth his landmark PD Staging by utilizing the 

results of pathology exhibited in his patients’ tissues. 

Staging of PD According to the Braak Hypothesis 
 
 

• Stage One:  Appearance of  a synucleinopathy in the olfactory bulb and the dorsal 

motor nucleus of the vagus nerve.  Braak posited that since the vagus nerve connects 

to the brain to the Enteric Nervous system, PD could start in the gut and move up 

along the vagus nerve to the brain.  

• Stage Two:   Appearance of  a synucleinopathy in the medulla oblongata and pontine 

tegmentum as well as the parts of the brain which control autonomic functions like 

sleep and swallowing. 

• Stage Three:  Appearance of  a synucleinopathy  within the Substantia nigra and  

amygdala.  In these areas smell, and emotions such as fear are affected.  Braak  

believes  this is the stage where the motor symptoms start to appear because the 

Substantia nigra is affected in this stage. 

• Stage Four:  Appearance of  a synucleinopathy mesocortex and thalamus.  Earlier 

stage symptoms begin to worsen as the Lewy Bodies reach toward the front of the 

brain and cerebral cortex.  

• Stages Five and Six:  Appearance of  a synucleinopathy neocortex, with higher order 

association followed by involvement of primary and secondary functions of cognition. 

The areas affected are the prefrontal areas of the neocortex which are often utilized in 

planning, learning and most importantly, memory (Braak, 2003). 
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 In previous papers by Braak, (2006a) he mentions the involvement of the enteric 

nervous system and its association with sporadic PD.  He and his colleagues examined 

tissues of five (5) autopsy patients. Three (3) of the patients had a PD diagnosis, two (2) had 

no clinical symptoms  of the disease. The shocking discovery was that all five (5) were 

discovered to have the presence of Lewy Bodies in the two layers which make up the enteric 

nervous system in the gut, the Auerbach and Meissner’s plexus.  It was thereafter that Braak 

proposed, alongside his colleague, Christopher Hawkes, the idea of a dual-hit pathogen.  

This is the idea that a pathogen could enter through the nose via inhalation and find its way to 

the gut, after the swallowing of the nasal secretions and thereby find its way to the brain in 

either direction (Hawkes, 2009).  Whatever the agent is, whether it is a bacteria, toxin, virus 

or inflammatory agent, its presence causes the alpha synuclein protein to misfold and 

aggregate into Lewy Bodies.  As we saw from Braak’s staging it could take awhile for the 

pathogenic factor to insinuate itself long enough to cause Classic signs of Parkinson’s 

disease (Braak, 2003). 

Gut Microbiota Involvement in PD 

 The most current research in PD has revealed another possible factor involved in the 

development of idiopathic PD is the content of the microbiota in the intestines of PD patients. 

A recent study analyzed the gut microbiomes of 72 PD patients with an equal control of 72 

non-PD patients and discovered that gut microbiomes in each contained different species of 

prevalent bacteria.  In PD patients the bacteria Prevotellaceae bacteria in the gut was 

reduced by 78% and that low abundance of Prevotellaceae bacteria was 86% sensitive for 

PD. Other bacteria were also analyzed such as Enterbacteriaceae  bacteria. The relative 

abundance of Enterbacteriaceae bacteria was related to the severity postural instability and 
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gait difficulty in PD patients – the higher the amount of  Enterbacteriaceae bacteria a PD 

patient had the more severe their symptoms of  postural instability and gait difficulty were. At 

present, more research is being conducted to determine whether gut microbiota modulating 

treatments could have symptomatic or disease modifying effects on PD (Scheperjans et al., 

2014). 

 
Modern Biomedical Treatment  
 
 

 Patient Evaluation 

Since the Braak Staging Method is relatively new, most neurologists perform a 

standard PD evaluation according to the United Parkinson’s Disease Rating Scale (UPDRS).  

A summary of the UPDRS is presented below.  

 

 

United Parkinson’s Disease Rating Scale 

Part I Mentation, Behavior, Mood Intellectual impairment, thought disorder, 
depression, motivation and initiative 
 

Part II Activities of Daily Living (ADLs) Key Areas of Daily Living – speech, 
swallowing, handwriting, dressing, cooking, 
eating, personal hygiene, basic mobility 
 

Part III Motor Examination Speech, facial expressions, tremors 
(active/resting), rigidity, repetitive 
movement, posture, gait, stability 
 

Part IV Complications of Therapy Dyskinesias, dystonia, on-off fluctuations, 
sleep disturbance, orthostatic hypertension 
 

Part V Staging of Motor Function (Hoehn & 
Yahr) 

Stages of 1 to 5, no motor signs to 
bedridden 
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Part VI Overall Function Ability (Schwab and 
England) 

Independent to vegetative state (evaluated 
as 0% - 100%) 
 

 
 

Parkinson’s Disease evaluation was updated in 1987, when neurologists launched the 

UPDRS.  This scale incorporates two most previously utilized evaluation scales (1) Hoehn & 

Yahr and (2) Schwab and England into one comprehensive tool. 

 
 
Modern Biomedical Pharmacological Treatment      
  

In most biomedicine clinics, PD patients undergo evaluation according to the UPDRS 
 
Scale prior to receiving any type of medication.  Based on their scores they are then  
 
evaluated for L-Dopa medications, and whatever therapies their physician believes are  
 
appropriate for their levels of staging. 
  
 
 Levadopa (L-Dopa) 
 

Normal motor function relies on dopamine being within the neurons projecting from the 

substantia nigra into the corpus striatum. In Parkinson’s disease, there is a progressive 

degeneration of neurons, and dopamine is substantially reduced in the corpus striatum by as 

much as eighty percent  (Deleu, 2002).   The product of Levadopa’s metabolism, dopamine, 

causes cardiac receptors to be stimulated and to interact with chemical receptors in the 

postrema.  The pharmaceutical drug Sinemet™ works by making more dopamine available 

for the brain’s use in neural transmission and reduces motor symptoms related to Parkinson’s 

disease (Deleu, 2002). 

The standard therapy for treatment of PD for over thirty years is levodopa, the 

dopamine precursor.  Carbidopa is often combined with levodopa to reduce its peripheral 
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metabolism and keep the amount of L-dopa which crosses the blood brain barrier in the 

brain.  The only draw back to the use of L-dopa is the fall-off period after three to five years 

when up to 50% of PD patients begin to develop dyskinesnias and dystonia.  (NCCCC, 2006)  

The solution for this side effect to decrease the dosage of L-dopa.  Recent studies have 

shown that pairing L-dopa treatment with acupuncture also staves off L-Dopa long term use 

dyskinesia and dystonia (Kim, 2014). 

In Parkinson’s disease drugs are developed to work with dopamine receptors in the 

brain. The D2 receptor is the most important one related to motor symptoms in Parkinson’s 

disease. The D3 receptor affects mainly psychological symptoms related to Parkinson’s 

disease. Both D2 and D3 receptors effectively shuttle calcium and potassium in and out of 

the cell and are important for both motor and behavioral functions (Hisahara, 2010).   

Other receptors involved with Parkinson’s disease are G-Protein receptors. These are 

the ones being studied by the most recent winners of the Nobel Prize for Science. Dopamine 

or its agonists must stimulate dopamine receptors who therein stimulate G-Protein receptors. 

These G- Protein receptors have three parts which are related: alpha, beta and gamma. In 

Parkinson’s disease, it is the alpha part that either makes Parkinson’s better or worse. Gs 1 

alpha proteins make Parkinson’s worse. Gi 1, 2, and 3 alpha proteins relieve symptoms of 

Parkinson’s disease. The main purpose of dopamine receptors is to cause the alpha subunits 

to break from the  G-protein via cyclic AMP and further inhibit the cells from being affected by 

Parkinson’s disease (Dupre, 2007). 

 Dopamine Agonists 
 
 In order to respond to the hyper or dyskinesias which developed in patients post L-

Dopa treatment, dopamine agonists were developed. These pharmaceuticals mimic the effect 
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of dopamine and bind directly with the post-synaptic dopamine receptors. Dopamine agonists 

work directly with the postsynaptic receptors inside the basal ganglia.  Apomorphine was one 

of the first dopamine agonists.  (Katzenschlager, 2008)  It has been shown in many controlled 

studies that dyskinesia was reduced when L-Dopa was replaced with dopamine agonists.  It 

was further discovered that the wearing off affects of the medication were also reduced.  The 

current dopamine agonists most often prescribed are  Bromocriptine, Lisuride, Ropinirole and 

Pramipexole (Olanow, 2006). 

 MAO-B inhibitors 
 
 The metabolism of dopamine is blocked by MAO-B inhibitors (MAOBs), which thereby 

can increase  the dopamine level in the striatum.  Because MAOB’s do not have a reaction to 

tyramine or tyramine rich foods they are safer to use than the non-selective inhibitors.  

Selegiline and Rasagiline are the most commonly prescribed  MAO-B inhibitors.  This type of 

drug has an enzyme which initiates the metabolism of monoamine neurotransmitters, 

specifically in this case, MAO-B targets dopamine. Thereby it inhibits or blocks the action of 

the MAO-B which allows dopamine to remain in the brain longer. As a result, more dopamine 

is available to facilitate the process of neurotransmission and possibly assists with the 

arresting of dyskinesia in PD.(NCCCC, 2006). 

 Other Drugs (Beta-Blockers, Anticholinergics, COMTs and Amantadine) 

 These drugs are less often prescribed in PD because verifiable evidence to suggest 

the safety of their use in PD in a definitive manner has been compromised due to many of 

side effects they have on symptom control, changes in motor symptoms or whether they 

produce side effects for a PD patient on other medications.  Beta-blockers have been used in 

the treatment of essential tremor but have not been thoroughly tested for use for resting 
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tremor (NCCCC, 2006).  Anticholinergics have been used in the treatment of PD for over a 

century. They are useful in the treatment of tremor because they block the neurotransmitter 

acetylcholine thus affecting parasympathetic nerve impulses, and thereby inhibit involuntary 

movement of smooth muscles.  Catechol-O-methyltransferase (COMTs) inhibitors are 

involved in the limiting the metabolism of L-dopa to 3-O-methyldopa in periphery circulation 

and thereby make the amount of L-Dopa crossing the blood-brain-barrier to increase. What 

also happens is the half-life of L-dopa is increased by 30-50% which in turn allows the L-dopa 

concentration in plasma concentration to remain unchanged. These medications are not 

widely used as one early version, Tolcapone was withdrawn due to fatal hepatic toxicity 

(Clarke, 2002).  Amantadine was researched for its anti-viral properties but its mechanism of 

action is not clear in PD (Clarke, 2002). 

Modern Biomedical Diagnosis Technologies 

 In the process of being able to see into the brain, technology used for the diagnosis 

and staging of Parkinson’s disease has become very advanced.   The dopaminergic system 

can be easily accessed through all forms of electronic diagnostic tools.  There are three types 

of technology used in the diagnosis of PD:  (1) Positron emission tomography; (2) Single 

Photon Emission Computed tomography and (3) Functional Magnetic Resonance Imaging.  

The symptoms of PD are vast and these diagnostic tools provide a large amount of data 

relating to all types of dysfunction recognized in neuronal connectivity (Brooks, 2005). 

 In PD the assessment of dopamine and all of its factors is important in the diagnosis 

process. Generally speaking SPECT imaging is less expensive and more commonly 

available than PET imaging, though PET has a more sharp and superior spatial resolution 

and a higher sensitivity than SPECT (Brooks, 2005).  The fMRI is the most sophisticated 



Schulz Capstone 

 42 

among the three.  As the MRI can capture the static structure of an organism, the fMRI can 

measure and capture the functional changes which occur due to the action of neurons.  

These measurements are made possible because of the changes which occur in respiration 

and circulation of blood in veins and arteries (Langleben, 2002).    

 To date, the aforementioned diagnostic tools have become frequently utilized in 

research as well as in the diagnosis and treatment of PD. Engaged for assessment, they are 

often used for early detection of disease and to monitor disease progression (Brooks, 2005). 

 

Modern Biomedical Surgical Interventions   

 Ablation Therapy 
 
 Parkinson’s Disease patients experience motor symptoms with varying degrees   

of frequency.  Past western medical surgical interventions included ablation therapy, a 

surgical method which destroys tissue by means of heat to improve functioning in an area of 

the brain (particularly the thalamus, pallidus or hippocampus) This therapy is rarely done in 

current times because the risks of bleeding and infection far outweigh the benefits of the 

procedure. Thalamotomy, Pallidotomy, and Campotomy and were performed in an effort to 

arrest pathology that was occurring in them by way of disrupting nerve signals in those 

specific brain regions.  Most of these types of procedures  have been discontinued as it was 

shown tremors return and the surgery was not shown to arrest the progression of PD in any 

permanent manner (Tarsy, 2003). 

 Deep Brain Stimulation 

 Thus far, the literature examined was related to the use of the deep brain stimulator 

(DBS).  The device is comprised of three parts: an implanted pulse generator, an insulated 
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extension wire and an insulated lead (also know as an electrode).  The electrode is the part 

of the device inserted through a minute opening in the skull and placed in the area 

neurosurgeons want to target in the brain. Next the extension wire is cinched under the skin 

below the clavicle and attached to the implanted  pulse generator.  The device is adjustable 

as to amplitude, frequency, polarity and pulse width.  The different regions of the brain it is 

used in are the subthalmic nucleus,  ventrointermedial nucleus of thalamus, the globus 

pallidus internus and most recently the pedunculopontine nucleus (Horstink, 2006).  The DBS 

can be programmed externally. Generally, it takes from three to six months for the settings to 

be worked out so the device effectively works alongside the pharmaceutical drugs the patient 

takes. Another benefit of the DBS is patient medication shows a reduction by 29-35% after a 

period of three to five years (Rodriguez-Oroz, 2005). Dyskinesia is also reduced somewhat 

but not extinguished (Gan, 2007).  Research shows the region of the subthalmic nucleus to 

be the most common target.  In Kleiner-Fisman’s meta-analysis it was reported that PD 

patients experienced a reduction of 52% of their motor symptoms following their surgery 

without the use of any pharmaceutical drugs (Kleiner-Fisman, 2006).  Studies show an 

advantage with DBS and the subthalmic nucleus region exceed those of the medication L-

Dopa because the drug must work with the changing levels of plasma L-Dopa (Benabid, 

2009). 

 Stem Cell Transplant/Graft 

 The most current and novel development in Western surgical procedures is the stem 

cell transplant or graft. The main idea behind using the tissue is to recapitulate tissue in the 

brains  of PD patients that is irreparably damaged.  Mostly this procedure seeks to replace 

tissue in the Substantia nigra and other depleted regions.  Some studies have shown 
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success. Main concerns related to the therapy are the difficulties that exist with foreign tissue 

in the body such as rejection of the new host as well as the development of cancer in vivo. 

Some had short term successes but patient dyskinesias did return a year or so following the 

treatment (Kim, 2002). These procedures are still in their infancy stages and could be 

perfected over time (Murrell, 2008).  

  

 Gene Therapy 

 Another relatively new therapy in the research arena of PD.  This therapy is limited to 

the models which have been deeply studied which are mainly the (PARK1) and (PARK2) 

genes which are respectively associated with the α-synuclein protein.  Research focuses how 

the gene expresses neurotropic factors, i.e., Brain derived neurotropic factor (BDNF) and 

Glial-cell line neurotropic factor (GDNF) as the reduction of these factors in the have been 

associated with the decline of dopamine neurons.  Gene research is also in its infancy stage.  

As scientists learns more about the specific proteins involved in PD more research will be 

focused outward on the other possible gene therapies (Liang, 2002).   

 Animal Models In Parkinson’s Disease 

Since the discovery of L-Dopa in the mid 1950’s, animal models have been developed 

to recreate particular pathological events and to induce behavioral outcomes in order to test 

pharmaceutical and other therapies used in the treatment of PD (Blesa, 2012). 

Many animal models have been developed to study PD.  There are genetic models 

and neurotoxic models.  The neurotoxic models are divided into groups based on what effect 

is produced in the model. The neurotoxin models are further divided into those which 

produced reversible effects (reserpine) versus those who do not, irreversible (rotenone, 

paraquat, 6-OHDA, and MPTP) (Dauer, 2003).   
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 Genetic Animal Models In Parkinson’s Disease 

These types of animals are created with genetic targets in mind.  Even though they are 

primarily based on target genes which are known to cause phenotypic PD in humans, the 

current models have not shown observable neurodegeneration.  Thus, this limitation  

challenges the researcher to continue looking for a more appropriate type of genetic model to 

understand the genetic processes of PD  (Dawson, 2010). 

Neurotoxic Animal Models In Parkinson’s Disease 

There are many neurotoxic animal models used to study the effects of disease 

processes and therapies used to resolve them.  Ideally, a model should replicate the 

pathological and clinical features of the disease in order to properly reflect the efficacy of a 

medicine or therapy on the organism.  PD has a vast number of conditions that arise as 

clinical features of the disease.  These features include loss of dopaminergic neurons, the 

presence of Lewy bodies, neuroinflammation, and general malfunction of the central and 

autonomic nervous systems (Dauer, 2003).  It is now known by way of the Braak hypothesis 

and research, that a-synuclein inclusions (LewyBodies) have been detected in the myenteric 

plexus of the intestines of PD patients (Braak, 2006).   

This research study included the use of animal models utilizing the neurotoxins of 

MPTP and 6-OHDA, as well as those utilizing medial forebrain bundle axotomy.  The animal 

models of reserpine and rotenone were searched for in the literature. Reserpine was 

excluded as no articles were found. Rotenone was found, but also excluded, as all three 

articles located were in the Chinese language.   
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 The common factor in each of the neurotoxin models is its ability to produce an 

oxidative stress and cause the death of dopaminergic neurons which replicate what happens 

in PD in humans (Dauer, 2003).   

 6-OHDA Model          

 The 6-OHDA model is most often used with rats. This model exhibits a high affinity for 

the catecholinergic transporters DAT and NET, but is more often paired with a selective 

norepinephrine reuptake inhibitor such as desipramine so as to spare the further destruction 

of noradrenergic neurons (Blesa, 2012). 

 6-OHDA model is most often utilized with therapies are being tested for their ability to 

increase dopamine levels in the striatum as this model is very dopamine agonist sensitive.  

Another advantage of using this toxin in the rat is that it is used unilaterally, injected only on 

one side of a lesion. In this manner, the rat serves as its own intra-animal control because the 

contra-lateral side is spared DA neuronal loss, it can be compared to the injected side as a 

control (Dauer, 2003). 

 In the 6-OHDA model, the neurochemical assay procedure of tyrosine hydroxlase (TH) 

Immunocytochemistry is used to parse quantitative morphology. Then a secondary antibody 

method is used to mark TH immune-reactive neurons in the substantia nigra.  All neurons are 

counted after experiments on both the left and right sides by means of stereological 

techniques. Neurons which possess at least two, and no greater than six processes, are 

considered labeled cells. Levels of TH activity are used to measure both the functionality of 

DA neurons within the substantia nigra which survived the lesioning (Dauer, 2003). 

 Before the lesioning of the specimen, labeling of the DA neurons within the substantia 

nigra is done by injecting the medial forebrain bundle with (Fluoro- Gold), a retrograde tracer.  
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The tracer stays within the neurons protected from degeneration by lesioning by a test 

compound. Afterward, neurons are counted by the technique of stereological counting. 

(Dauer, 2003).  

 A behavioral test is then performed to measure a compound’s ability to restore 

dopamine function and smooth out movement. The standard behavioral test in this model has 

been amphetamine induced rotation. This rotation test has been modified as researchers 

determined it exhibits the rat’s compensatory ability to use its uninhibited paw rather than 

truly reflect the mechanism seen in human parkinsonism. Hence to mimic the mechanisms 

seen in parkinson’s, researchers designed three additional behavioral measures  for the 6-

OHDA model. (1) a forelimb asymmetry test (aka cylinder test) – designed to test balance in 

a confined environment (true test of efficacy of a dopamine agonist); (2) tactile placing; and 

(3) a fine motor reaching task (which assesses whether a compound is inducing sprouting or 

neuroprotection) (Dauer, 2003).  

 MPTP Model 

  According to Yang, the MPTP mouse model is the most frequently used animal model 

in PD research (Yang, 2011).  This is because more than any other model, it causes direct 

specific intoxication and insult to dopaminergic structures as well as inducing symptoms in its 

specimen most identical to those shown in humans with PD (Yang, 2011). 

 Mice are often utilized with this model. Parkinson’s-like symptoms follow the systemic 

injection of the toxin MPTP, and produce a loss of striatal dopamine (DA) at nerve terminal 

markers and, at higher doses, death of DA neurons in the substantia nigra. This process 

takes generally from 6-9 days. There is a two-fold benefit to this in that compounds can be 

tested prior to injection with MPTP (to determine neuroprotection) or following the cycle (to 
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assess preservation of dopamine function) (Dauer, 2003). 

 For the MPTP mouse, both the neurochemical and neuroprotection assays are the 

same as those used in the 6- OHDA model above. (Dauer, 2003). 

 For behavioral testing in MPTP mice, MPTP injections produce a temporary increase in 

hyperactivity which returns to baseline after two weeks. Mice are subjected to three different 

behavioral tests – all which gauge balance measurements and assess levels of dopamine. 

Lasting increases in balance are measured by reliance on (1) lasting increase in foot slippage 

during a grid walking test; (2) impairment in treadmill activity (gait is assessed in many 

measures); and (3) increase need for wall-supported rearing within the open field enclosure 

versus “free” rearing in the center. All of these measures can be abnormal for a long period. 

Once compounds are given to oppose the MPTP injection, improvements in any of the three 

measures can be seen if increased dopamine neuron production is present (as it will increase 

the  numbers of TH-positive cells) within the substantia nigra and there can also be increased 

dopamine activity in the striatum. (Blesa, 2012). 

Neurodegenerative Mechanisms Involved in Parkinson’s Disease 

 Oxidative Stress  

 Oxidative stress occurs when there is a molecular change within a cell and the balance 

between reactive oxygen species and antioxidant mechanisms become disrupted (Swerdlow, 

1996). 

 Mitochondrial Dysfunction 

 Mitochondria manufacture or synthesize adenosine triphosphate (ATP), which cells use 

as their energy source to function. In addition to ATP, mitochondria also synthesize protein 

the cell requires to perform its functions including those that have a role in cellular 
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metabolism (also known as complexes, such as Complex 1) and those who initiate apoptosis. 

Complex 1 is the most often studied in PD because of its ability to bind with free radicals and 

prevent them from causing cellular damage. Free radicals are the molecular wastes of 

cellular metabolism and like regular waste, you want it removed from the area so it does not 

influence cell function.  In PD, mitochondrial dysfunction cause reduced ATP synthesis and 

metabolism which in turn reduces the production of Complex 1 and increases the proteins 

associated with apoptosis (Swerdlow,1996). 

 Neuroinflammation  

 In the early days of Parkinson’s research neuroinflammation was discovered in the 

substantia nigra area of the brains of post-mortem patients. This led to further discovery of 

the mechanisms which led to it such as microglial activation and apoptosis. Different 

inflammatory markers have been mapped to track the different types of inflammation. Even 

though neuroinflammation is linked to neurotoxicity the exact mechanism of its development 

is still being studied.  Some theories point to cytokines and their ability to affect direct 

apoptosis. An additional theory is that oxidative stress can be arising from activated 

microglia. (Swerdlow,1996). 

 Microglial Cell Activation 

 Inflammatory processes in the brain play an important role in the development of 

neurodegenerative disease such as PD. Neuronal damage can be caused through the 

activation of microglial cells and in turn cause a cascade of reactions that include the release 

of possible cytotoxic molecules like proinflammatory cytokines, reactive oxygen species and 

aberrated proteins and complement proteins. It is due to these mechanisms that suppressing 

microglial cell activation has a role in arresting neurological disease (Dheen, 2007). 
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 Reduced Cerebral Blood Flow 

 In PD cerebral blood flow rate is impaired due inflammation in the brain and body.  

There are multiple factors that contribute to inflammation and they are still being 

particularized by researchers. (Huang, 2009) 

 Excitotoxicity 

 This is a phenomena that causes overstimulation of neurotransmitter receptors in the 

brain. A commonly known excitotoxin is MSG.  When excitatory transmitters reach high levels 

they become toxic to the brain and the cell death process apoptosis is initiated. Researchers 

are still looking at what can cause these reactions and some evidence points to the ingestion 

of processed foods. (Johnson, 2002) 

  

 Loss of Trophic Factors 

 Factors that are naturally occurring in the brain such as the neurotropic proteins of 

Brain-Derived Neurotropic Factor (BDNF) and Glial Derived Neurotropic Factor (GDNF) 

stimulate the growth and repair of neurons.  BDNF stimulates the growth of new neurons and 

is primarily found in fetal brain tissue that is sometimes transplanted into  PD patients.  GDNF 

is found in the area of the brain called the hippocampus and assists in the repair of damaged 

neurons.  Research in animal studies shows that acupuncture can influence the levels of 

these neurotropic factors. (Kim, 2012) 

 Increased Apoptosis  

 Apoptosis is the formal name for the concept of programmed cell death.  

Normally, cells have a life cycle they follow until a stimulus or trigger sets off a cascade of 

events which cause the cell to die. This process happens in the body to allow it potentiate 
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itself by eliminating damaged or old cells and therefore protecting itself from harm that could 

be incidentally caused by a malfunctioning or old cell. In Western medicine, apoptosis 

agonists are prescribed in the form of MAO-I inhibitors to slow the disintegration of the 

neurotransmitter dopamine within the cell.  This mechanism of action staves off the advent 

and progression of motor symptoms (Swerdlow, 1996). 

 When Parkinson’s is in full force, without an apoptosis inhibitor, cells have a tendency to 

die early due to lack of dopamine. Hence, the increase of apoptosis. (Wu, 2003). 

 Some of the mechanisms set forth above were shown to be abated by the intervention 

of acupuncture. Factors which contribute to the abatement will be discussed further in the 

article review section following the TCM perspective of Parkinson’s Disease. 

 

 

Traditional Chinese Medicine (TCM) Perspective  
 
 Background 
 
 Traditional Chinese medicine (TCM) has a cultural tradition that goes back several 

thousand years.  The development of acupuncture is linked with two time periods, the Old 

Stone Age and the New Stone Age.  In the Old Stone Age (10,000 years ago and longer) 

stones were used to create knives that were then utilized for medical procedures.  In the New 

Stone Age (4000 years to the present time) needles were made from stones (Bian Shi), 

bamboo and bone and utilized to practice what is modernly referred to as acupuncture. Later 

in 2nd century Han Dynasty needles began being made from metal (Ma,1992).  

 Chinese treatises were written by many physicians over the past four thousand years.  

These treatises comprise the main teachings of TCM and serve as the foundation for the 
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practice of TCM in modern times.  It is important to note, as emphasized earlier in this paper 

within the Braak hypothesis, treating symptoms of a disease does not always address the 

root cause of disease.  TCM focuses on analyzing the whole human body system as part of 

diagnosis, therefore treatment is aimed at resolving the root cause of imbalance or disease in 

an organism not just defeating signs and symptoms of disease. (Maciocia, 1989) 

 
Early Chinese Treatises and the History  of TCM in the Treatment of Tremor 
 
 

 The earliest record discovered to describe what we now understand as Parkinson’s 

disease symptoms was found in the medical texts of China.  Particularly, three volumes 

written during 425BC–220AD (Qin to Han Dynasties) which comprise early documentation 

and the foundational basis of Parkinson’s disease in Traditional Chinese Medicine (TCM) 

terms.  These treatises are entitled: (1) Yellow Emperor’s Internal Classic (Huang Di Nei 

Jing); (2) Shennong’s Classic of Materia Medica (Shennongbencaojing) and (3) The 

Treatises on Cold Damage and Miscellaneous Diseases, (Shanghanzabinglun) which is 

actually separated into two volumes.  Moreover, each of these texts makes a specific 

references to the treatment of PD (Zhang, 2006). 

 Within the Yellow Emperor’s Classic, (Huang Di Nei Jing) there is a reference to 

tremor and stiffness resulting from what the TCM classify as wind or dampness. (Huang Di 

Nei Jing translation, 2002) In this text, commonly referred to as the Nei Jing, Huang Di 

speaks with his doctor Qi Bo. In their extensive dialogue they discuss the entire practice of 

the Chinese medical system.  The text consists of two parts the Su Wen  and the Ling Shu. 

The Su Wen, the Plain Questions section, consists of twenty four volumes, and many 
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questions are posed about characteristics of disease, in particular, symptoms we recognize 

to be those of modern day PD. (Zheng, 2009)  

  

In Volume 5, on Pulse and Essence, the patient described seems similar to what we in 

modern times would recognize as a PD patient:  

 

  “‘A person appears with crouching of the head and with staring eyes,  

  bending the trunk with shoulders dropped, with difficulty turning  

  and rocking the low back, inability of the knees to flex and extend,  

  with the back bowed, failure to stand for long periods, and  

  tremor while walking.” (Yellow Emperor, 5:37)   

 

 

 In Volume 22, The Most Important View:  

  ‘wind’ refers to the symptoms of shaking and dizziness,  

  resulting from dysfunction of the lower body, and the symptoms  

  of stiffness and spasm result from ‘wind’ or ‘dampness.  

  (Yellow Emperor, 22:190)  

 

 It is clear from these descriptions that the vernacular used to describe disease in 

traditional Chinese medicine is markedly different from that of modern biomedicine. Not so 

long ago, observation, examination of systems and patient reporting was the standard for 
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diagnosis in medicine worldwide. Biomedicine and Chinese medicine were practiced in a 

similar way.  

 Biomedicine had its four humors and their associations. Chinese medicine has a 

similar organization of organs and associations.  Both sought to understand which bodily 

systems were out of balance and devised their treatments to return the body to homeostasis.  

As seen in the charts below, there are many similarities within the two systems and their 

respective associations. (Boeree, 2014) 
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BIOMEDICINE – FOUR HUMORS and THEIR ASSOCIATIONS  

Element Air Water Fire Earth 

Humor Blood 

Sanguine 

Phlegm 

Phlegmatic 

Yellow Bile 

Choleric 

Black Bile 

Melancholic 

Color Red Clear Red-Yellow Brown-Grey 

Climate/Temp Hot, Wet 

Warm/Moist 

Cold, Wet Hot, Dry Cold, Dry 

Emotion Excitation/Joy Sentimentality Irritability Melancholy 

Force Attractive Expulsive Digestive Retentive 

Tissue Blood 

Vessels 

Clear Fluids of 

Body 

Bile Muscles 

Organ Heart Lymph 

System 

Liver 

Gallbladder 

Intestines 

 

* information in Four Humors chart derived from (Boeree, 2014). 
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CHINESE MEDICINE – FIVE ELEMENTS 

 Water Wood Fire Earth Metal 

Yin Organ Kidneys Liver Heart Spleen Lungs 

Yang Organ Bladder Gallbladder Small Intestine Stomach Lg Intestine 

Color Black Green Red Yellow White 

Climate Cold Wind Heat Dampness Dryness 

Emotion Fear Anger Excitation/Joy Worry  Sadness 

Taste Salty Sour Bitter Sweet Pungent 

Tissue Bones Tendons Blood Vessels Muscles Skin/Hair 

Sense Hearing Sight Speech Taste Smell 

Sense Organ Ears Eyes Tongue Mouth Nose 

 

 Even though modern biomedicine still considers the four humors and their elemental 

associations in diagnosis, the main focus in determining a diagnosis in modern biomedicine is 

heavily reliant on laboratory values and diagnostic electronic testing.   

 In TCM, the consideration of the organ systems as a whole, in addition to the 

individual patient’s age, tongue, pulse, lifestyle habits and external factors (such as climate) 

and internal factors (a person’s diet, exercise habits and emotional and mental well-being) 

still merit consideration in TCM diagnosis.  

 TCM maintains that the kidney and its jing cycle are the measure of a person’s health, 

energy fullness, vitality and longevity. Women have seven-year jing cycles and men have 

eight-year jing cycles.  The characteristics of the cycles are set forth in the table below, Jing 
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Cycle Characteristics. Each of the cycles of jing represent the differing stages of vitality and 

longevity (Huang Di Nei Jing translation, 2002). 

 JING CYCLE CHARACTERISTICS 

Jing 

Cycle# 

 

Female 

 

Male 

1 Age 7 
Kidney Energy is Abundant 
Permanent Teeth and Hair Grow 

Age 8 
Kidney Energy is Abundant 
Permanent Teeth and Hair Grow 
 

2 Age 14 
The Dews of Heaven - Menstruation 
Appears as the Channels of Ren (Sea of 
Yin) and the Chong (Sea of Blood) flow 
with energy, periods are regular and she 
can conceive a child 
 

Age 16 
Kidney Energy is even more abundant. The 
Dew of Heaven - Sperm arrives, Kidney 
essence flows, Yin and Yang are harmonized 
and he can father a child 

3 Age 21 
Qi reaches a balanced state, wisdom 
teeth come out and growth is at its peak 
 

Age 24 
Qi reaches a balanced state, wisdom teeth 
come out and growth is at its peak 
 

4 Age 28 
Kidney essence peaks. Tendons and 
bones are strong, hair grows the longest, 
the body is flourishing. 

Age 32 
Kidney essence peaks. Tendons and bones 
are strong, hair grows the longest, the body is 
flourishing. 

5 Age 35 
Yang Ming channel begins to weaken,  
face withers and hair begins to fall 
 

Age 40 
Yang Ming channel begins to weaken,  
face withers and hair begins to fall 
 

6 Age 42 
Tai Yang, Yang Ming and Shao Yang 
channels are weak, the face darkens and 
the hair begins to turn gray 

Age 48 
Yang Qi is exhausted, the face darkens and 
the hair begins to turn gray 

7 Age 49 
The Ren Channel is empty, the Chong 
Channel is depleted, the Seas of Yin and 
Blood, the Dews of Heaven dry, the Earth 
Passage (Uterus) closes, weakness and 
infertility set in. 

Age 56 
The Liver energy is weakened, the tendons 
cannot move well, the dew of Heaven is drying, 
the Kidney becomes weak and the body begins 
to grow old. 

8  Age 64 
Hair and Teeth are gone. 
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 In the ancient treatise, Huang Di Nei Jing, the kidneys are referred to as both organs 

and a concept of health and vitality. The kidneys of which there are two are thought of as Yin 

and Yang energies joined together by the Gate of Vitality between them – that they contain 

the essence and energy (vitality and longevity) for an individual. Each person is born with 

what is referred to as congenital jing or in modern terms a person’s constitution.  This 

constitution can be enhanced by what is referred to as acquired jing which is specifically 

produced from the food one consumes and transformed into blood, qi and acquired jing by 

the spleen and stomach and stored in the kidney (Huang Di Nei Jing translation, 2002). 

 In Chinese medicine, the Kidney (Shen) is a Zang organ, or a Yin organ. Yin organs 

are responsible for the making, secreting, storing and transforming of essence, blood, spirit, 

Qi and Fluids.  These organs include the Kidney along with the Pericardium, Heart, Liver, 

Lung and Spleen. (Maciocia, 2005). 

 As a person ages, as seen in the jing cycle characteristics chart, elements of their 

Kidney essence and vitality decline.  Chinese medicine sees the process of aging as a 

decrease in the Kidney-Essence throughout the life cycle and not the technical cause of any 

disease. Some of the factors that are seen as the decline of Kidney-Essence are also 

attributed in biomedicine to the process of aging. These include loss of hearing, memory 

impairment, incontinence, brittle bones, low marrow production, will and determination to live 

and declining sexual function. (Maciocia, 2005).  

 The Liver energies in Chinese medicine also come to bear on the aging cycle in 

Parkinson’s Disease.  The Liver is responsible in TCM for the free flow of Qi and blood, the 

storing of blood, and the governing of the tendons. As a person ages and the Liver blood 

declines the failing of Liver blood can be attributed to pathology found in neurological 
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diseases which involve the movement of the blood and qi as well as the tendons and muscles 

such as stroke, movement and auto-immune disorders.  (Maciocia, 2005).   

 Shennong’s Classic of Materia Medica, (Shennongbencaojing) makes reference to the 

over three hundred sixty-five (365) medicinal herbs used to treat disease.  Of these, Nui Xi 

(Radix achyranthis), Xi Xin (Herba asari), Man Jing Zi (Fructus viticis), Cang Er Zi (Fructus 

xanthii) , Fu Zi (Radix aconiti) were mentioned to be used in the treatment of tremor.  

(Shennongbencaojing translation, 1955) Finally within the Synopsis of Prescriptions of the 

Golden Chamber there is a description regarding the idea of symptom differentiation, the 

translated text states: 

…a person with Fujue can only move forward and not backward; 

he should be treated by acupuncture on the calf at the depth of 2 cun 

because that is the path of the greater yang meridian.  The patient 

often shows symptoms of trembling of the swollen fingers and 

arms and then trembling of the body.”  (Luo, p.282) 
 

Modern TCM and Acupuncture in the Treatment of  PD  
 

 The Staging of Parkinson’s Disease in TCM is broken into three stages mainly by way 

of western symptomology  (Zhao, 2008). 

• Early Stage:  Mild symptoms.  No impairment of social communications, daily 

life or work of the patient.  

TCM Diagnosis Example:  Stagnation of Liver and Spleen.  (signs and 

symptoms include: slow movement, decreased coordination, depression, 

constipation, distress with belching, spontaneous sweating, fatigue)   
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Tongue:  pale or darker red; thin-white coat, thin-sticky coat; Pulse: wiry-thready 

or wiry-rolling. 

Treatment Principle:  Harmonize Liver and Tonify Spleen  

Acupuncture Points Often Utilized:  LV13, LV14, Relieve LV Stagnation, LV3, 

Spread LV Qi; GB34, Spread LV Qi and Resolve Obstruction; Ren 6, Move Qi, 

ST25, SP15, REN 12, SJ6, ST36,  Relieve Constipation, Sp6, Strengthen 

Spleen, Spread Liver QI; PC6, Calms Heart and Spirit. 

  Suggested Chinese Herbs:  Chai Hu, Dang Gui, Bai Shao, Bai Zhu, Fu  

  Ling, Zhi Gan Cao, Bo He. 

• Mid Stage:   More recognizable symptoms such as balance and gait problems 

and possibly tremors. Social communications, daily life or work of the patient 

are noticeably affected  (Maciocia, 1994; Li, 1995; Zhao, 2008).     

TCM Diagnosis Example:  Phlegm with stirring up of the Wind.  (signs and 

symptoms include: moderate tremor, rigidity, difficulty to move sometimes but 

not all the time. Walking with postural difficulty, deceased swinging of arms, dull 

complexion, forgetfulness, headache, dizziness, tinnitus, dry mouth, bitter 

taste.)  Tongue: red-tip and border with cracks. Sticky coat at root; Pulse: 

thready, rapid, wiry, rolling.   

Treatment Principle:  Clear heat, resolve phlegm, extinguish wind and dredge 

the channels. 

Acupuncture Points Often Utilized:   LI-11, Clear Heat, ST-40, Resolve Phlegm, 

Sp 6 and SP9 to resolve phlegm and LV3 to extinguish wind, Ren 12 and UB 20 

to  
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tonify Spleen to resolve phlegm, Ren 17, Ren 6 to move Qi and dredge 

channel. 

Suggested Chinese Herbs:  Gou Teng, Tian Ma, Dan Shen, Chi Shao, Nan 

Xing, Gua Luo and Zhu Li  (Maciocia, 1994; Li, 1995; Zhao, 2008). 

• Late Stage:   Symptoms severely impede social communications, daily life or 

work of the patient are noticeably affected. Postural instability is apparent, as 

are difficulties with balance and gait. Tremors occur more frequently.  

TCM Diagnosis Example:  Qi Deficiency with Blood Stasis (signs and symptoms 

include: severe tremor, rigidity on one side, stiffness in the limbs, dragging 

steps, low voice, numbness and painful limbs,  blurred vision and sweating 

worse on exertion.)  Tongue:  pale, purple; Pulse: Thin, Choppy. 

Treatment Principle:  Move Qi, Invigorate Qi, Move Blood, Break blood stasis 

and nourish blood. 

Acupuncture Points Often Utilized:  Ren 17,  Ren 6, ST-36 to Invigorate and 

Move Qi.; SP10, to move blood and break stasis; Ren 4, to nourish blood.  

Spleen 8 to nourish Liver Blood. 

Suggested Chinese Herbs:  Huang Qi, Dan Shen, Bai Shao, Dang Gui, Gou 

Teng, Tian Ma, and Zhen Mu (Maciocia, 1994; Li, 1995; Zhao, 2008). 

 
TCM Diagnosis  Related to Western Medicine Intervention 
 
 L-DOPA (levodopa) is used in the treatment of Parkinson’s Disease. In TCM 

terminology, PD always involves the presence of Wind (tremors,tics) Levadopa (also referred 

to as L-Dopa) is the most commonly prescribed drug for controlling the symptoms of 

Parkinson’s Disease, particularly bradykinesia and rigidity; other drugs used for Parkinson’s 
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include dopamine agonists Requip (roprinole), Mirapex (pramipexole dihydrochloride) and 

Neupro (rotigotine). The most applicable TCM pattern for this scenario is Liver Blood 

Deficiency Generating Wind. 

 Studies have shown, that needling the acupuncture points Liver 3 and Gallbladder 34 

can inhibit breakdown of the enzyme tyrosine hydroxylase, which is understood to be 

neuroprotective, in that it maintains the level of  L-Dopa within the substantia nigra area of the 

brain. L-dopa’s presence within the substantia nigra thereby limits the depletion of dopamine 

allowing motot nerve functionality to be preserved and protected.  As a result, PD patients do 

not experience the symptoms which are created by loss of dopaminergic neurons, i.e., 

bradykinesia (slowness of movement), rigidity, tremor and postural instability (Yeo, 2012).  It 

was shown that acupuncture inhibits ferric iron disposition in an MPTP-induced parkinsonian 

model.  Oxidative stress has been shown to be a factor in many pathological conditions.  

Properly regulated iron in the brain helps to maintain its functions and vitality (Choi, 2009).

 Other pathologies thought of when considering the treatment of PD in Chinese 

medicine include: Stagnation Of The Liver And Spleen, Qi Deficiency with Blood Stasis, Yin 

Deficiency with Blood Stasis, Phlegm Heat Generating Wind, Deficiency of Essence and 

Blood, and Deficiency of both Yin and Yang. 

 

Literature Review Integration 

 

 There is a good deal of biomedical research and theory regarding the symptoms and 

etiology of Parkinson’s Disease (Tolosa, 2007; Dupre, 2007).  Likewise studies pertaining to 

biomedical pharmaceutical research and practice have established the status quo for the 
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treatment of Parkinson’s from the biomedicine point of view in random, controlled double-

blind clinical trials and studies (Tarsy, 2003; Hortstink, 2006; Rodriquez-Oroz, 2005; Gan, 

2007 Kleiner-Fisman, 2006; Benabid, 2009; Hisahara, 2010; Delu, 2002; Dupre, 2007).    

 In recent years, studies reflect the engagement of acupuncture and traditional Chinese 

medicine (TCM) in the treatment of Parkinson’s (Yeo, 2012; Choi, 2008).  The biggest 

challenge confronting TCM research is proving the efficacy of acupuncture and TCM 

therapies in accordance with the biomedicine paradigm of evidence-based medicine.  Many 

different types of research measures have been utilized in recent studies as well as in those 

considered in this research synthesis to approach the challenging task of demonstrating the 

efficacy of acupuncture and TCM therapies. 

 Researchers have begun to utilize standardized test measures and modern imaging 

techniques such as SPECT, PET, MRI, and fMRI to show different elements that acupuncture 

influences and have begun to demonstrate the efficacy of TCM therapies such as 

acupuncture and herbal therapy. It is the objective of the current research study to provide a 

systematic and up-to-date analysis and evaluation of studies that have involved acupuncture 

and traditional Chinese medicine therapies in the treatment of Parkinson’s Disease and 

demonstrate their efficacy through the use of standardized test measures or evaluation 

scales, and modern imaging techniques such as fMRI. (Hui, 2009; Zhond, 2007) 
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    CHAPTER 3:  METHODS 

 This chapter provides information relating to the methodology used in this research 

synthesis and to answer in particular research questions relating to the effects of acupuncture 

and TCM on Parkinson’s Disease and in particular.  Research questions include: (1) What 

effects do acupuncture and TCM therapies, have on signs and symptoms, and mechanisms 

associated with Parkinson’s Disease? (2) Does acupuncture have a neuroprotective effect on 

the differing mechanisms affecting the development of Parkinson’s disease? (3) Do different 

types of acupuncture manual or electro-stim, and their protocol characteristics (number of 

needles, type of needle, needle retention time, frequency treatments) have affect the 

outcome and efficacy of the acupuncture treatment on PD?      

 This chapter provides information which pertains to the method used to conduct a 

research synthesis. Other subjects included with regard to method include: research design, 

selection of data sources, sampling procedures, research design rationale, data analysis and 

the study limitations associated with a research synthesis. 

Research Design 

 The research synthesis method was applied to investigate and analyze the current 

literature available relative to Acupuncture and TCM in the treatment of Parkinson’s disease.  

 The body of information emerging from the above stated method can be broken down 

into various sub-topics so the investigator can compare varying points of view on particular 

sub-topics, present the strengths and vulnerabilities associated with each and route them 

back to connect and communicate their relationship to the main research question.  (Roberts, 

2010) This method is a particularly useful method to analyze and compare results from 

previous research studies (Yin, 1984).  Once the investigator examines the findings of current 



Schulz Capstone 

 65 

clinical research and its literature to see how other scientists have proposed, conducted and 

carried out research, this body of information is concisely evaluated, comparing separate 

elements and their components to one another, and the analysis of these findings is 

presented as a new body of information  (Roberts, 2010).  

 One of the tools for assembling the research synthesis is use of thematic analysis of 

the data. Essentially, the thematic analysis of the data by the investigator is sorting and 

categorizing the various points of view that can be offered on a issue. This method allowed 

the investigator to quickly surmise if information is lacking or missing in a particular sub-topic.  

This is helpful because the investigator could use this information to propose a new theory or 

point of view to close the gap in information and possibly propose avenues of discussion for 

future research (Roberts, 2010).    

Sample and Sampling Procedures 

 The sample within a research synthesis is defined as all of the articles, texts and 

resources included in the research synthesis that address, examine and/or answer the 

investigator’s research question(s).  For this study the source of data includes research 36 

articles from peer reviewed medical journals on several topics in the areas of Western 

Medicine, Acupuncture and Chinese Medicine in the treatment of Parkinson’s disease and its 

signs and symptoms. 

 Many sources were utilized to capture the articles that ultimately were analyzed for this 

literature review synthesis.  The search was conducted online at Yo San University of 

Traditional Chinese Medicine, the medical libraries at University of California, Los Angeles 

and University of Southern California and in the principal investigator’s home office.  The 

Online research databases searched were PubMed, EBSCOhost, Google Scholar and Web 
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of Science to find articles relevant to this literature review synthesis.  In addition, 

bibliographies of articles were also searched to further reveal additional resources of 

information pertinent to this study. 

This search yielded over 636 studies, of which 37 published as full articles or abstracts 

were included in this analysis.  The inclusion criteria were studies that evaluated the use of 

acupuncture and Traditional Chinese Medicine in the treatment of Parkinson’s disease. 

Terms used in the search for articles are listed below in the inclusion criteria for this study. 

 Inclusion Criteria for articles, texts and resources:   

• Published in the English language 

• Published within the past 15 years (with special focus on articles generated in the 

past 10 years) which address, examine, and/or answer the investigator’s question 

and those which show relationships between western medical science and/or 

acupuncture or Traditional Chinese medicine in the treatment of Parkinson’s 

Disease.  

• Human subjects of any age or sex with idiopathic Parkinson’s Disease as defined 

by the authors of the study. Also allowed were any length of duration with PD, any 

drug therapy, or other type of therapy, traditional chinese medicine, acupuncture, 

herbal or otherwise being used to treat Parkinson’s Disease. 

• Animal subject models induced into a Parkinsonian state with a neurotoxin, or 

placed into a Parkinsonian state with a surgical intervention such as Medial 

Forebrain Bundle axotomy, and used to test acupuncture or other traditional 

Chinese medicine therapy in the treatment of Parkinson’s Disease. 
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• Articles, texts, monographs and other resources that address the major themes of:  

evaluation and efficacy of western medicine pharmaceutical and/or Chinese herbal 

protocols, western medicine non-surgical procedures, acupuncture, and western 

medicine surgical procedures all within the treatment of Parkinson’s Disease; 

• Animal or human subjects being treated for a sign or symptom of Parkinson’s 

disease with Acupuncture and/or a Traditional Chinese medicine therapy.  

 Exclusion Criteria: 

• Articles/Abstracts Not Published in the English language 

• All articles, texts and resources which did not address, examine, and/or answer the 

investigator’s question and those which did not address or show biomedical 

science and/or acupuncture or traditional Chinese Medicine in the treatment of the 

signs and symptoms of Parkinson’s Disease.   

Data Collection Procedures        

 Search engines such as PubMed, EBSCO Host  and Google Scholar were utilized to 

access articles within the past 15 years having to do with the topic of Acupuncture and 

Traditional Chinese medicine and biomedicine in the treatment of Parkinson’s Disease.  In 

addition, the bibliographies of the found pertinent articles were also hand searched to further 

extrapolate pertinent articles for this study. 

 In order to properly and succinctly organize articles, texts and resources which 

comprise the foundation for a research synthesis the investigator created a coding system to 

classify found information.  This coding system included definitions, key terms, themes and 

concepts found in the discovered resources on Parkinson’s Disease.  Each article, text or 

resource and its main ideas, themes or arguments were cataloged (Roberts, 2010).  A further 
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selection of an organizational framework allowed the investigator to organize and structure 

data. These frameworks include chronologic, thematic and general to specific. The 

investigator utilized each of these types of frameworks to manage the various aspects of 

each article, text or resource. 

 Data collection was done through the Yo San University Library and its databases as 

well as at university, medical and local libraries using the library catalogs, and the internet, to 

search for texts and books related to the topic of Parkinson’s Disease. In addition, 

bibliographies of articles were also hand searched to further reveal additional resources of 

information pertinent to this study. 

 Data collection began May 1, 2013 and continued through February 15, 2014.  The 

investigator has utilized the data collection form instrument to log the results of each resource 

generated from the data collection searches.  This research synthesis engaged resources 

that include qualitative data, contextual analysis, thematic analyses and other pattern 

analyses have been conducted.  

 Search terms included Parkinson’s Disease with:       

• Acupuncture  

• Electro-Stimulation acupuncture  

• Costs associated with treatment of Parkinson’s Disease 

• Chinese Herbs  

• Herbal Medicine  

• Traditional Chinese Medicine  

• Moxibustion  

• Etiology  
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• Nutrition 

• Neurotransmitters  

• Central Nervous System  

• Dopamine   

• GABA  

• Glutamine  

• L-Dopa 

• Levadopa  

• Carbidopa  

• Acetylcholine  

• Substantia Nigra  

• Globus Pallidus  

• Rigidity   

• Akinesia  

• Bradykinesia  

• Postural Instability  

• Resting Tremor  

• Tremor  

• Sleep  

• REM Sleep Disorder  

• Fatigue  

• Anosmia  

• Constipation 
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• Gastroparesis  

• Depression 

• Lewy Body  

• Alpha Synuclein Protein  

• UPDRS Rating Scale 

• UDRS Rating Scale 

• HIehn & Yahr Rating Scale 

• Webster Rating Scale 

• Physical Therapy  

• Occupational Therapy 

• Deep Brain Stimulation 

• Stem Cell Transplant 

• Brain Lesion + Parkinson’s Disease 

• Ablation + Parkinson’s Disease 

• Genetic Origin + Parkinson’s Disease 

• Pharmaceutical treatments + Parkinson’s Disease 

• Sinemet + Parkinson’s Disease 

• Madopar + Parkinson’s Disease 

• MPTP  + Parkinson’s Disease  

• MPP + Parkinson’s Disease 

• OHDA-6 + Parkinson’s Disease 
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Instrumentation and Data Abstraction Form        

 An article abstraction form instrument was created and used to catalog data to be 

used in this research synthesis.  The form includes spaces for the indication of the following 

data: 

• Title of Article          
        

• Citation of Article 
 

• Date of Publication 
 

• Research Design          
            

• Primary Subject Content 
 

• Type of Subjects (Human/Animal) 
 

• Number of subject(s) involved (if any) 
 

• Treatment Groups          
  

• Control Groups (if any) 
 

• Non-Treatment Groups (if any) 
 

• Primary Treatment 
 

• Duration of Study 
 

•  Number of Treatments         
  

• Frequency of Treatments 
 

• Duration of Treatments  
 

• Acupuncture Points Used         
  

• Needle Characteristics         
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• Type of Acupuncture (Manual, Electro-Stimulation, Combination of Both)  
        

• If E-Stim, Hertz settings and measurement      
  

• Type of Needle Manipulation        
  

• Needle Retention Time 
 

• Results of Study  
 

• Measures of Effectiveness of Acupuncture  
 

• Limitations 
 

• Conclusions 

 

Most articles were abstracted between October 1, 2013 to November 15, 2013. As the 

study progressed, revisions were made to the article abstraction form to capture further 

salient details from the existing body of articles.  Data coding and analysis were conducted 

from November 20, 2013 to March 15, 2014. The Article Abstraction Form is attached hereto 

as Appendix B. 

Data Analysis 

 The abstracted data from the source articles was broken down into sub-topics so the 

investigator was able to compare varying points of view on particular sub-topics, present the 

strengths and vulnerabilities associated with each and route them back to connect and 

communicate their relationship to the main research question.  One of the favored methods 

for assembling the research synthesis is the use of a thematic analysis. (Roberts, 2010) 

 Thematic analysis is a qualitative method of analysis that emerged out of research 

projects that generated large amounts of narrative and other descriptive textual data as 

opposed to straightforward quantitative data.  Thematic analysis provides a means for the 
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identification of specific themes that have been observed across diverse sources.  Generally 

the analysis of data begins with the assignment of a limited number of codes to relevant 

sections of the source data. Codes are designed to reflect the presence of a particular factor 

in the textual data.  Especially in the initial stages of thematic analysis codes must be flexible 

with the potential to be further specified, redefined, or merged with another existing code. It is 

possible to generate numerical data regarding the incidence of codes that have been 

identified across a body of source material.  From the many codes identified and on the basis 

of the number of times codes are assigned, themes are identified and labeled. In reporting 

the results of a thematic analysis, researchers most often provide several examples of an 

identified theme (Boyatzis,1998; Moustakas,1994). 

 There are several phases identified in the process of completing a thematic analysis.  

First the researcher spends considerable time in becoming familiar with the data.  Reading 

and rereading provide the context for the researcher to become aware of similarities and 

differences when further materials are engaged. The researcher proceeds by identifying initial 

codes. While the initial codes provide some level of data reduction, they also complicate the 

data by highlighting nuances of text that have factors in common, and which likewise 

distinguish a particular textual set.  The third stage is the initial search for themes. Once 

several themes have been identified, in the fourth stage, themes are reviewed once again for 

consistency.  In stage five, themes are identified and prepared for reporting in stage six. 

(Boyatzis, 1998, Moustakas, 1994). 

 The current study employed the method of thematic analysis to identify themes across 

a wide range of prior literature that pertained to the Treatment of Parkinson’s Disease with 

acupuncture and Traditional Chinese Medicine.  The groups of data include study 
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characteristics, subject characteristics, acupuncture protocol characteristics and the findings 

of specific effects of acupuncture on Parkinson’s Disease. (Boyatzis,1998; Moustakas,1994). 

 In addition, tables were utilized to quantify the data that was abstracted so it could be 

analyzed in terms of themes, frequencies and trends.  In order to properly and succinctly 

organize articles, texts and resources which comprise the foundation for a research synthesis 

the investigator created a data analysis coding system to classify found information.  

(Boyatzis,1998; Moustakas,1994). 

 This coding system includes definitions, key terms, themes and concepts found in the 

discovered resources on Parkinson’s Disease.   

 The investigator was the only coder of collected data. However, all data will be 

reviewed by investigator’s advisor(s), her statistician and others to ensure accuracy and 

organization in the collection, management and storage of the research data.  

Rationale Regarding the Data Analysis 

 The qualitative process of pattern and thematic analysis is appropriate for preliminary 

and ground breaking research, as it provides the opportunity for new variables and 

combination so variables to emerge that can be studied further in more focused and 

systematically controlled research. (Boyatzis,1998; Moustakas,1994). 

Data Analysis Method and Connection with the Research Objective 

 Patterns and themes which emerge from data analysis of a research synthesis, have 

the potential to provide useful and important factors and information included by the 

investigator to demonstrate acupuncture is an effective therapy in the integrative treatment of 

Parkinson’s Disease. (Boyatzis,1998; Moustakas,1994). 
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CHAPTER 4: RESULTS   

 This chapter sets forth the results of the article abstraction analysis performed for the 

current research synthesis which analyzed the effectiveness of acupuncture and TCM in the 

treatment of Parkinson’s Disease. Thirty-seven articles included in the analysis were all 

published after the year 2000 and included animal or human subjects. In order to present a 

comprehensive assessment of the articles, data was separated into four categories:  

research design characteristics, subject characteristics, acupuncture treatment details and 

outcome measures.  Data was recorded and analyzed to show that acupuncture, TCM and 

modern biomedical perspectives can be integrated to provide comprehensive integrative 

treatment for Parkinson’s Disease that are both effective and preventative, and which 

contribute to the foundation of healthy aging research in neurodegenerative disease.  

Findings  

 Overview of Articles Involving Human Subjects 

 Research Article Characteristics 

 This section will show the characteristics of the studies involving human subjects.  The 

research article characteristics include research country origin, date of publication, what type 

of research design, type of control groups, type of acupuncture, who performed the 

acupuncture and what measures were used to evaluate the efficacy of acupuncture in the 

studies. Of the fifteen articles involving human subjects in this study, four countries were 

represented.           
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Table 1 shows the distribution of the research in the four different countries. 47% of 

the articles were generated in China with 27% from Korea, 20% from USA and 6% from 

Japan. 

 Table 1 

 Geographic Sources of Research Articles Involving Human Subjects 

Country of Origin Number of Studies Produced 

China 7 

Japan 1 

Korea 4 

United States 3 

  

 The fifteen studies were published from 2000 to 2014.  Table 2 shows the distribution 

of the dates of publication. 27% of the articles were published between 2000-2004. 40% of 

the articles were published between 2005-2009. And the remaining 33% were published 

between 2010-2014. 

 Table 2 

 Dates of Publication of Research Articles Involving Human Subjects 

Country of Origin Dates of Publication 

China 2000, 2002, 2005, 2008, 2009, 
2010 (2) 

Japan 2000 

Korea   2009, 2012 (2), 2014 
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United States 2002, 2005, 2006 

 

 The fifteen studies were utilized different types of research designs. Table 3 shows the 

different types of research designs. 

  Table 3 

 Designs of Research Involving Human Subjects 

Country of 
Origin 

# of 
Studies 

Type of Study 

China 2 

3 

2 

Randomized, Controlled, Parallel Design  

Randomized, Controlled Trials  

Controlled, Parallel Design 

Japan 1 Controlled, Parallel Design 

Korea 3 

2 

 

Pilot Study, Randomized Controlled 
Clinical Trial  

Randomized, Controlled, Block Design 

United 
States 

1 

2 

Randomized, Controlled Double-Blind, 
Parallel Design  

Uncontrolled, Open Label 

 

  

 The fifteen studies utilized different types of groups and controls in their studies.  

Table 4 shows the different types of groups and controls utilized in the studies. 
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Table 4 

 Groups and Controls Used in Research Articles Involving Human Subjects 

Chinese Studies 

Study Controls Used 

Huang 
(2009) 

Madopar Only  

Madopar + Scalp Acupuncture, E-Stim 
(continuous wave, 50Hz, 2-4 mA) 

Huang 
(2010) 

Levadopa Only 

Levadopa + Scalp Acupuncture, E-Stim 
(continuous wave, 50Hz, 2-4 mA) 

Li 
(2005) 

Traditional Acupuncture, Non-Acupuncture 

Mei 
(2010) 

Madopar Only, Traditional Acupuncture  

Ren 
(2008) 

Madopar Only 

Madopar + Scalp Acupuncture, E-Stim 
(continuous wave, 50Hz, 2-4 mA) 

Wang 
(2002) 

Traditional Acupuncture  (DU20, GB-20, LI-4, 
SP-6, LV-3) plus E-Stim 

Traditional Acupuncture  (SiShencong, LI-11, 
SJ-5, GB-34, ST-36, ST40, HuatouJaJi (T3-
6, T7-11, T12-L3, used alternately) plus E-
Stim 

No treatment (healthy control) 

Zhuang 

(2000) 

Levadopa Only 

Levadopa + Acupuncture, E-Stim 
(continuous wave, followed by dense 
disperse wave) 

 

Japanese Study 

Study Controls Used 

Iwasaki 
(2000) 

Banxia Houpo Tang (BHT+), Lactate (BHT-), 
Healthy Control 
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Korean Studies 

Study Controls or Groups Used 

Chae  
(2009) 

Verum Acupuncture 

Covert Placebo – Blunt, telescopic, non-
penetrating Park Sham Needle 

Overt Placebo - Blunt, telescopic, non-
penetrating Park Sham Needle 

Cho 
(2012) 

Traditional Acupuncture 

Bee Venom Acupuncture 

No Treatment 

Yeo 
(2012) 

Traditional Acupuncture  

Sham Acupuncture –Blunt Type Needle 

Yeo 

(2014) 

Traditional Acupuncture  

Sham Acupuncture –Blunt Type Needle 

 

USA Studies 

Study Controls or Groups Used 

Cristian 
(2005) 

Traditional Acupuncture  

Non-Acupuncture Treatment (shallow 
needling of non-acupoint) 

Eng 

(2006) 

Traditional Acupuncture, Tuina, Qi Gong 
Machine 

Shulman 
(2002) 

Traditional Acupuncture  

2 Groups – 1 Group 10 Treatments, 5 Wks; 
2nd Group 16 Treatments, 8 Wks.  

 

 The fifteen studies utilized different persons to perform the acupuncture  

interventions. Some studies did not report who performed the acupuncture in the study.   
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Other reported that acupuncture was performed by a specific type of practitioner. 

Table 5 shows the details of the persons performing the acupuncture interventions. 

 Table 5 

 Qualification of Person Performing Acupuncture intervention 

 

Person Performing 
Acupuncture 

Qualifications 

Number of Studies 

Not Recorded 12 

Experienced Eastern 
Medical Doctor 

1 

Experienced Eastern 
Medical Doctor with 
more than 5 years 
clinical experience  

1 

Certified Acupuncture 
Practitioner in practice 
since 1975 with over 

900 of relevant 
training 

1 

 

  

The fifteen studies utilized different outcome measures to track treatment efficacy. The 

commonly used measures were the Unified Parkinson’s Disease Rating Scale and the 

Webster Scale.  Table 6 shows the different outcome measures utilized in the studies. 
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Table 6 

 Outcome Measures Utilized to Track Treatment Efficacy 

 

Chinese Studies 

Study Outcome Measures Used 

Huang 
(2009) 

PET Scan 

Huang 
(2010) 

SPECT Scan and DAT Measurement 

 

Li 
(2005) 

Webster Scale  

Mei 
(2010) 

Webster Scale  

Ren 
(2008) 

UPDRS Scale 

Wang 
(2002) 

Webster Scale  

Zhuang 

(2000) 

UPDRS Scale 

 

Japanese Study 

Study Outcome Measures Used 

Iwasaki 
(2000) 

Swallowing Reflex Time 

 
Korean Studies 

Study Outcome Measures Used 

Chae  
(2009) 

fMRI, Simple Finger Tapping Test 

Cho 
(2012) 

UPDRS Scale, PDQL Scale, BDI, BBS, Time 
and Number of Steps to walk 30m 
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Yeo 
(2012) 

fMRI 

Yeo 

(2014) 

fMRI 

 

USA Studies 

Study Outcome Measures Used 

Cristian 
(2005) 

UPDRS Scale, PDQ-39, PDQ-8, Geriatric 
Depression Scale 

Patient Report of Presence/Severity of 
Nausea, dystonia, sleep problems and 
orthostasis 

Eng 

(2006) 

UPDRS Scale, Hoehn & Yahr, Schwab & 
England, BDI and PDQ-39 

Shulman 
(2002) 

Sickness Impact Profile (SIC), UPDRS 
Scale, Hoehn & Yahr Scale, Schwab & 
England, BAI and BDI 

 

Subject Characteristics 

 Human subjects in the seventeen studies were diagnosed with idiopathic Parkinson’s 

disease as defined by authors of each of the studies and/or were healthy control subjects 

with no Parkinson Disease pathology. In this study there were no limits placed on gender, 

age, type of biomedical therapy, or duration of time with PD.  These characteristics are set 

forth in Tables 7, 8, 9 and 10. 
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Table 7 Subject Characteristics of Chinese Studies 

Study #Subjects Male Female Mean Age/or 
Range 

Mean Time of PD 
Diag 

Subjects on Stable 
Dose of PD Meds 

Huang 
(2009) 

10 3 7 59-75 5.4 yrs Yes 

Huang 
(2010) 

10 3 7 40-72 6.04 yrs Yes 

Li (2005) 60 NR NR NR NR Yes 

Mei (2010) 48 NR NR NR NR Yes 

Ren (2008) 50 

30 Control 

31 

20 
 

19 

10 

62 

63 

NR 

N/A 

Yes 

N/A 

Wang 
(2002) 

43 

20 Control 

25 

NR 

 

18 

NR 

 

64.5 

NR 

4 yrs 

N/A 

 

Yes 

N/A 

Zhuang 

(2000) 

53 NR 

 

NR 

 

NR 

 

NR 

 

Yes 

 

Table 8 Subject Characteristics of Japanese Studies 

Study #Subjects Male Female Mean Age/or 
Range 

Mean Time of PD 
Diag 

Subjects on Stable 
Dose of PD Meds 

Iwasaki 
(2000) 

28 

5 Controls 

16 

NR 

12 

NR 

66 

70 

NR Yes 

 
 

 

 

 

 



Schulz Capstone 

 84 

Table 9   Subject Characteristics of Korean Studies 

 

Study #Subjects Male Female Mean 
Age 

Mean Time of 
PD Diag 

Subjects on Stable Dose 
of PD Meds 

Chae 
(2009) 

10 6 4 58.7 3.0 yrs Yes 

Cho 
(2012) 

35 13 22 58.4 5.97 yrs Yes 

Yeo 
(2012) 

12 

12 Control 

6 

6 

 

6 

6 

 

53.5 

55.9 

 

2.7 yrs 

n/a 

 

“Off” Stage 12hrs 

None 

Yeo 
(2014) 

12 

12 Control 

6 

6 

 

6 

6 

 

53.5 

55.9 

 

2.7 yrs 

n/a 

 

“Off” Stage 12hrs 

None 

 

Table 10 Subject Characteristics of USA Studies 

 

Study #Subjects Male Female Mean 
Age 

Mean Time of 
PD Diag 

Subjects on Stable Dose 
of Western Meds 

Cristian 
(2005) 

14 14 0 73.1 NR Yes 

Eng (2006) 23 13 10 69.3 6.4 years Yes 

Shulman 
(2002) 

20 12 8 68 8.5 yrs Yes 
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Acupuncture Treatment Intervention Characteristics 

 Human subjects were treated with acupuncture in many different treatment styles and 

methodologies.  Tables 10, 11, and 12 show the different characteristics from each of the 

studies set forth by country of origin, China, Korea and United States. One study from Japan 

evaluated Ban Xia Hou Po Tang in the treatment of the swallowing reflex in PD. Table 13 

shows the characteristics from this Japanese study. 

Table 10 Acupuncture Characteristics of Chinese Studies 

Study Length 
of Study 

# Of Tx 
Sessions 

Manual/ E -
Stim/Other 

Needles 

Type/Size 

Depth 
of 
Insert 

 
Retain 
Time 

DeQi 
Sensation 

Recorded 

Acu Points 
Used 

Huang 
(2009) 

5 wks 30 E-Stim 

Continuous 
wave, 50Hz, 
2-4mA 

Global 
Brand 

.30mm 
x25 

.30mm 
x40 

Not 
noted 

30min Yes MS-6, MS-4, 
MS-8, Ms-9, 
MS-14 

Huang 
(2010) 

5 wks 30 E-Stim 

Continuous 
wave, 50Hz, 
2-4mA 

Global 
Brand 

.30mm 
x25 

.30mm 
x40 

Not 
noted 

30min Yes MS-6, MS-4, 
MS-8, Ms-9, 
MS-14 

Li 
(2005) 

9 wks 18 E-Stim, 
Manual 

Not noted Not 
noted 

Not 
noted 

Not noted DU-4, DU-9, 
DU-14, DU-
16, DU-20, 
DU-24 

Mei 
(2010) 

12 wks 24 E-Stim, 
Manual 

Not noted Not 
noted 

Not 
noted 

Not noted UB-10, UB-
17, DU-9, 
DU-4 
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Study Length 
of Study 

# Of Tx 
Sessions 

Manual/ E -
Stim/Other 

Needles 

Type/Size 

Depth 
of 
Insert 

 
Retain 
Time 

DeQi 
Sensation 

Recorded 

Acu Points 
Used 

Ren 
(2008) 

4 wks 20 Tapping with 
Plum 
Blossom, 
Manual 

Not noted Not 
noted 

30min Yes SJ-4, LI-5, 
HT-3, PC-3, 
SJ-14, KI-3, 
ST-41, GB-
34, BL-40 

Wang 
(2002) 

3 months 45 Manual, then 
E-Stim 

NR 

 

NR 

 

40min 

 

Yes 

 

Constitution 
Points plus 
SiShenCong, 
GB-13 and 
GB-20 

Zhuang 

(2000) 

12 wks 45 Manual, then 
E-Stim 

NR 

 

NR 

 

NR 

 

Yes 

 

SiShenCong, 
LI-11, SJ-5, 
GB-34, GB-
20, ST-36, 
ST-40, LI-4, 
DU-20, SP-
6, LV-3 

 

Table 11 Acupuncture Characteristics of Korean Studies 

Study Length 
of Study 

# Of Tx 
Sessions 

Manual/ E -
Stim/Other 

Needles 

Type/Size 

Depth 
of 
Insert 

 
Retain 
Time 

DeQi 
Sensation 

Recorded 

Acu Points 
Used 

Chae 
(2009) 

3 weeks 3 Manual .25x40mm 

 

10mm 60 sec Yes GB-34 

Cho 

(2010) 

8 wks 16 Manual 
Rotated, 2Hz, 
10sec 

.25x.30mm 1.0-
1.5cm 

30min Yes GB-20, GB-
34, LI-11, 
ST-36, LV-3 

Yeo 
(2012) 

1 week 1 Manual .25x40mm 

 

 

NR 

 

1min/ 
and 
rotated 

Yes GB-34 

Yeo 
(2012) 

1 day 1  Manual .25x40mm NR 1min/ 
and 
rotated 

Yes GB-34 



Schulz Capstone 

 87 

 
Table 12  Acupuncture Characteristics of USA Studies 

 

Study Length 
of 
Study 

# Of Tx 
Sessions 

Manual/ E -
Stim/Other 

Needles 

Type/Size 

Depth 
of 
Insert 

 
Retain 
Time 

DeQi 
Sensation 

Recorded 

Acu 
Points 
Used 

Cristian 
(2005) 

2 weeks 5 E-Stim 4Hz for 
20min 

.25x40mm 

 

Not 
noted 

20min No K-3, K-
10, UB-
60, LV-3, 
ST41, 
ST-36, 
GB-34, 
BA 
FENG, 
MH-6, LI-
4, GV-20 

Eng(2006) 6 
months 

24 Manual 
Rotated, 2Hz, 
10sec 

.22x13mm  

.25x.25mm 

Not 
noted 

7-
10min 

No ST-42, 
SP-3, LI-
11, LI-15, 
LI-20, 
ST-7, 
ST-36 

Shulman 
(2002) 

5 wks 

8 wks 

10 

16 

Manual, Multiple 
electronic 
acupunctoscope 

.22x13mm. 
(34 gauge 
x0.5 cun)  

Not 
noted 

1 hour No LI-4, GB-
34, ST-
36, K-3, 
K-7, SP-
6, SI-3, 
TB-5 
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Table 13 Characteristics of Herbal Study with Human Subjects 

Study Length 
of 
Study 

Herb/ 

Formula 

Evaluated 

Subject Method 
of Dose/ 

Control 

Outcome 
Measures 

Results 
Applied to  
PD 

Iwasaki 

 (2000) 

4 
weeks 

BanXia 
HouPo 
tang (BHT) 

Humans 

16 Men 

12 Women 

5 Controls 

BDT + 
(real BDT) 

30 min 
before 
meals, 
TID 

BDT- 

(lactate) 

 

Swallowing 
Reflex Time 

 

BanXia 
HouPo tang 
can 

1. Improved  
swallowing 
reflex 

  

 
 

Articles Involving Animal Subjects 

 As was previously established, the proper creation of a disease process within an 

animal model is paramount to accurately representing the efficacy of the medicine or therapy 

which is being tested on the organism. The neurotoxin animal models of (6-OHDA) and 

(MPTP) have been shown to provide great value to the promotion of PD research and have 

contributed significant findings to the underlying etiologies of PD (Jenner, 2011).  Also utilized 

in some studies were the medial forebrain bundle axotomy. This procedure was used to test 

acupuncture as a therapy in regulating a hormone or other measure biochemical process. 

(Jenner, 2011).   

 Animal model PD studies focused on several main themes. These themes include the 

neuroprotective effect of acupuncture, emphasis on the mechanism of acupuncture in 

neuroprotection, and the modulatory effect of acupuncture on neuronal activity. 
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Overview of Articles Involving Animal Subjects 

 Research Article Characteristics 

 This section will show the characteristics of the studies involving animal subjects.  The  

research article characteristics include research country origin, date of publication, what type 

of research design, type of control groups, type of acupuncture, who performed the 

acupuncture and what measures were used to evaluate the efficacy of acupuncture in the 

studies. Of the twenty-two articles involving animal subjects in this study, three countries 

were represented. Table 14 shows the distribution of the research in the three different 

countries.  55% of the articles were generated in Korea with 41% from China, and 5% from 

Canada. 

 Table 14   

 Geographic Sources of Articles Involving Animal Subjects 

Country of Origin Number of Studies Produced 

Canada 1 

China 9 

Korea 12 

  

 The twenty-two studies were published from 2000 to 2014.  Table 15 shows the 

distribution of the dates of publication. 18% of the articles were published between 2000-

2004. 23% of the articles were published between 2005-2009. And the remaining 59% were 

published between 2010-2014. 

 Table 15  
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 Dates of Publication of Research Articles Involving Animal Subjects 

Country of Origin Dates of Publication 

Canada 2014 

China 2002, 2003, 2004, 2009, 2010(2), 
2011, 2012, 2014 

Korea 2003, 2007, 2008, 2009(2), 
2010(2), 2011(3), 2013, 2014 

 

 The nineteen studies were utilized different types of research designs. Table 16 shows 

the different types of research designs.  

  Table 16 

 Research Designs of Research Articles Involving Animal Subjects 

Country of Origin Type of Study 

Canada 1 Random Controlled Trial 

China 9 Random Controlled Trials 

Korea 12 Random Controlled Trials 

 

 

 The twenty-two studies utilized different types of control groups in their studies.  

Table 17 shows the different types of groups utilized in the studies. 

 

 Table 17 

 Control Group Types Used in Research Articles Involving Animal Subjects 

Control Used Number of Studies 

Saline, Only 10 
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Saline, Plus 
Acupuncture 

1 

Saline, Plus E-Stim 
(100 Hz) 

1 

6-OHDA, Only  1 

6-OHDA, Plus 
Acupuncture 

2 

6-OHDA, Plus 
Acupuncture at GB34 

and LV3 

1 

6-OHDA, Plus 
Acupuncture at LI-4 

and LI-1! 

1 

6-OHDA, Plus Non-
Acupuncture Points 

1 

MFB-Lesion, Only 5 

MFB-Lesion, Plus E-
Stim Acupuncture      

(0 Hz) 

2    

MFB-Lesion, Plus E-
Stim Acupuncture      

(2 Hz) 

3 

MFB-Lesion, Plus E-
Stim Acupuncture      

(100 Hz) 

5 

MFB-Lesion, Plus E-
Stim Non-Acupuncture 

Points (100 Hz) 

1 

MPTP Only 8 

MPTP Plus 
Acupuncture  

5 

MPTP Plus Non- 
Acupuncture Points 

4 

MPTP, Plus 
Acupuncture at GB34 

and LV3 

1 

MPTP, Plus E-Stim 1 
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Acupuncture 

MPTP, Plus E-Stim 
Acupuncture (0 Hz) 

3 

MPTP, Plus E-Stim 
Acupuncture (100 Hz) 

1 

MPTP Plus LY294002 1 

MPTP Plus LY294002, 
plus acupuncture 

1 

Normal 2 

Shallow needling of 
non-acupuncture 

points 

1 

Sham Acupuncture 4 

 

 

 The twenty-two studies utilized different outcome measures to track treatment efficacy. 

The most commonly used measure in across the studies was immunohistochemical analysis.  

Table 18 shows the different outcome measures utilized in the animal studies. 

Table 19 

 Outcome Measures Utilized to Track Acupuncture Treatment Efficacy 

 

Type of Measurement Number of Studies 

BDNF Treatment in 
SH-SY5Y Cells 

1 

Data Analysis 3 

Image Analysis 3 

In Vivo Microdialysis 1 

Rotational Testing 7 

Rotarod Test 2 
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Behavioral Testing 4 

Gene Expression 
Profiles 

1 

Immunohisto-chemical 
Analysis  

20 

Immuno-blotting 
Analysis  

1 

HPLC Analysis 

(High Performance 
Liquid 

Chromatography) 

3 

Microarray data 
analysis 

3 

Protein Extraction 3 

Radioimmunoassay 1 

Real Time 
Quantitative RT-PCR 

Analysis 

4 

RNA extraction and 
microarray analysis 

2 

Quantitative Analysis 1 

Statistical Analysis 3 

Swim Test 1 

In Situ Hybridization 
with BDNF 

1 

Western Blot 7 

 

Subject Characteristics 

 Animal subjects in the twenty-two studies were mice and rats. They were used as 

models to test the therapies presented by each researcher. MPTP or 6-OHDA neurotoxins 

were administered to mice or rats in this study to induce them into a Parkinsonian state. The 



Schulz Capstone 

 94 

6-OHDA model has been used in PD research since the 1950’s to observe the behavioral, 

physiological and biochemical effects of dopamine within the central nervous system.  

Acupuncture Treatment Intervention Characteristics 

 Animal subjects in twenty-two studies were treated with acupuncture in many different 

treatment styles and methodologies.  Tables 19 and 20 show the characteristics from each of 

the studies set forth by countries of origin, China and Korea. Three studies evaluated herbal 

therapies in the treatment of PD. Tables 21 shows the characteristics from these studies. 

Table 19 Acupuncture Characteristics of Chinese Studies 

Study Length 
of 
Study 

# Of Tx 
Sessions 

Manual/ E -
Stim/Other 

Needles 

Type/Size 

Depth of 
Insert 

 Retain 
Time 

Acu 
Points 
Used 

Jia 
(2009) 

4 wks 24 Manual (0 
Hz) 

E-Stim 0.2 
ms, (2, or 
100 Hz) 
Stepped 1, 
2mA, 3mA, 
every 10 
min 

.5mm x25 NR 30min/ 

6days/wk 

GV-14, 
GV-21 

Liang 
(2002) 

4 wks 24 E-Stim 0.2 
ms, (2, or 
100 Hz) 
Stepped 1, 
2mA, 3mA, 
every 10 
min 

.5mm x25 

oblique 

Subcutaneous 30mi 

6days/wk  

GV-14,  

GV-21 

Liang 
(2003) 

4 wks 24 E-Stim 

0.2 ms, (2, 
or 100 Hz) 
Stepped 1, 
2mA, 3mA, 
every 10 

.5mm x25 

oblique 

Subcutaneous 30min/ 

6days/wk 

GV-14,  

GV-21 
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min 

Liu 
(2004) 

28 
days 

24 E-Stim 

0.2 ms, (2, 
or 100 Hz) 
Stepped 1, 
2mA, 3mA, 
every 10 
min im 

.5mm x25 

oblique 

Subcutaneous 30min/ 

6days/wk 

GV-14,  

GV-21 

Sun 
(2012) 

4 wks 24 E-Stim 
0.2ms (100 
Hz) 

Stepped 1, 
2mA, 3mA, 
every 10 
min 

.5mm x25 

oblique 

Subcutaneous 

Controls were 
needled in 
non-acu 
points in hip 

30min/ 

6days/wk 

GV-14,  

GV-21 

Wang 
(2011) 

13 
days 

12 E-Stim 
0.2ms (0 & 
100 Hz) 

100 Hz 
Stepped 
from 1 to 
1.25 mA, 
then to 1.50 
mA, every 
step 10 min 

.3mm x18 

oblique 

Subcutaneous 

 

30 min/ 

6days/wk 

 

ST-36 

SP-6 

Yang 
(2011) 

7 days 3  

Days 1, 3 
and 6 

TA  

E-Stim (2, 
15 Hz, 1mA 
alternatively 
for 15 min 
each) 

Sham 

NR 

NR 

 

 

NR 

2-3mm 

2-3mm 

 

 

superficial 

15 
min/no 
stim 

15 min 

PC-7 

PC-7 

 

 

Non-
acupoint 

Yu 
(2010) 

14 
days 

28 Manual .3mm x18 

oblique 

2-4 mm 20 min GB-34, 
LV-3, 
ST-36, 
SP-10 
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Table 20 Acupuncture Characteristics of Korean Studies 

Study Length 
of Study 

# Of Tx 
Sessions 

Manual/ E -
Stim/Other 

Needles 

Type/Size 

Depth 
of 
Insert 

 
Retain 
Time 

Acu Points 
Used 

Choi 
(2009) 

30 days 15 TA,2 spins 
per sec for 15 
sec, then 
removed 

Same as 
above for 
Control 

NR 

 

3mm 

1mm 

15 sec 

15 sec 

GB-34,  

LV-3 

Controls 
were 
needled in 
non-acu 
points in hip 

Choi 

(2011) 

28 days 14 TA,2 spins 
per sec for 15 
sec, then 
removed 

Same as 
above for 
Control 

NR 

 

 

NR 

3mm 

1mm 

15 sec 

15 sec 

GB-34,  

LV-3 

Controls 
were 
needled in 
non-acu 
points in hip 

Hong 

(2012) 

3 days 3 TA,2 spins 
per sec for 15 
sec, then 
removed 

.25x40mm 

 

 

3mm 

 

15 sec 

 

GB-34 

Jeon 
(2008) 

Pre-Exp  

5 days 

 

12 days 

 

5 

 

12 

TA,2 spins 
per sec for 15 
sec, then 
removed 

E-Stim 0.6ms, 
at 2Hz, 0.2ms 
at 100Hz,  

NR 

 

NR 

3mm 

 

3mm 

15 sec 

 

20 min 

GB-34, SI-3, 
Bl-62, ST-36 

 

GB-34 

Kang 
(2007) 

13 Days 13 TA – 2 groups 
Manual, 2 
spins per sec 
for 15 sec, 
then removed 

Sham 

NR 1mm 

3mm 

 

3mm 

15 sec 

15 sec 

 

NR 

LV-3 

GB-34 

 

Non-
Acupoint 

SN Kim 
(2011) 

12 days 7 TA –  Manual, 
2 spins per 
sec for 15 

.20x15mm 3mm 15 sec GB-34 
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sec, then 
removed 

SN Kim 
(2011) 

7 days 7 TA –  Manual, 
2 spins per 
sec for 15 
sec, then 
removed 

.20x15mm 3mm 15 sec GB-34 

SN Kim 
(2014) 

1 day 1 TA – 2 groups 
Manual, 2 
spins per sec 
for 15 sec, 
then removed 

Sham 

NR 3mm 

3mm 

3mm 

15 sec 

15 sec 

15 sec 

GB-34 

GB-36 

Non-
Acupoint 

ST Kim 
(2009) 

12 days 12 E-Stim 0.2ms, 
100 Hz 

NR NR 

 

20 min GB-34/GB-
39 

 

HJ 
Park 
(2003) 

13 Days 13 TA – 2 groups 
Manual, 2 
spins per sec 
for 15 sec, 
then removed 

Sham 

NR 3mm 

3mm 

 

3mm 

NR 

NR 

 

NR 

LV-3/GB-34 

LI-4/LI-11 

 

Non-
Acupoint 

Yeo 
(2014) 

28 days 14 TA – Manual, 
2 spins per 
sec for 15 sec 

Non-Acu 

NR 

 

NR 

1mm 

3mm 

3mm 

NR 

 

NR 

LV-3 

GB-34 

LV-3/GB-34 
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Table 21 Characteristics of Herbal Studies with Animals 

Study Length 
of 
Study 

Herb/ 

Formula 

Evaluated 

Subject Method 
of Dose/ 

Control 

Outcome 
Measures 

Results 
Applied to  
PD 

Van 
Kampen 
(2014) 

34 
weeks 

Panax 
Ginseng 

 

Female 
Sprague 
Dawley 
Rats 

Ginseng 
Extract 

Vitamin or 
Peanut Oil 

 

Behavioral 
Analysis 

Immuno-
histochemistry 

Image Analysis 

Ginseng 
Extract 
(G115) can 

1. Prevent 
Development 
of Loco-motor 
impairment 

2. Prevent 
Nigrostriatal 
cell loss 

3. Prevent 
neuro-toxin 
induced 
inflammation  

4. Prevent the 
Accumulation 
of a-synuclein 
aggregates  

Li, XM 

(2010) 

2 
weeks 

Zhen Wu 
Tang 

Male 
C57BL/6 
mice 

Gastric 
Irrigation 
of Zhen 
Wu Tang 
+Madopar
+ sodium 
chloride 
solution/ 

Madopar+ 
sodium 
chloride 
solution 

Low Dose 
8g/day  

ZhenWuT 

High Dose 
16g/day 

Swim test 

Tail Suspension 
test 

Open-field test 

Neurochemical 
Analysis 

Statistical 
Analysis 

 

 

 

 

 

Zhen Wu 
Tang in either 
low or high 
dose 

1. Behavioral 
effects and 
improvements 
on motor tests 

2. Neuro-
protection 

3. Changes in 
DA 
Metabolism 

4. Changes in 
5-HT 
metabolism 
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Study Length 
of 
Study 

Herb/ 

Formula 

Evaluated 

Subject Method 
of Dose/ 

Control 

Outcome 
Measures 

Results 
Applied to  
PD 

Kim, 
HG 

(2014) 

12 
days 

Moutan 
Cortex 
Radicis 
(MCE) 

Male 
C57BL/6 
mice 

MPTP + 
roprinol 

MPTP + 
MCE 
Extract 

 

 

Pole Test 

HPLC measure of 
neurotransmitters 

Western Blot 

 

MCE Extract 
can  

1. Preserve 
behavioral 
function 

2. Increase 
dopamine 
availability 

3. Neuro-
protective 
against 
mitochondrial 
dysfunction 

4. Inhibit 
apotosis 
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CHAPTER 5:   

DISCUSSION 

 
Summary Overview 
 
 This chapter presents a summary of this research synthesis and the significant 

conclusions to be drawn from the data presented in Chapter 4. There is a discussion of 

applications to modern practice of acupuncture and TCM as it relates to Parkinson’s Disease 

as well as recommendations for future study. 

 
Summary of Findings            
 
 The purpose of this study was to examine and evaluate what evidence exists that 

shows acupuncture and TCM therapies to be effective in the treatment of Parkinson’s 

Disease. The research questions proposed and analyzed in this study were (1) What effects 

do acupuncture and TCM therapies, have on signs and symptoms, and mechanisms 

associated with Parkinson’s Disease; (2)  Does acupuncture have a neuroprotective effect on 

the differing mechanisms affecting the development of Parkinson’s disease; and  (3) Do 

different types of acupuncture manual or electro-stim, and their protocol characteristics 

(number of needles, type of needle, needle retention time, frequency treatments) have affect 

the outcome and efficacy of the acupuncture treatment on PD?  

 The research synthesis method with thematic analysis was utilized to analyze thirty-

seven articles were concerning the effects of acupuncture and TCM therapies used singly, 

together and/or in conjunction with biomedicine therapies in the treatment of Parkinson’s 

Disease. This study has demonstrated through analysis of current research that acupuncture 

and Traditional Chinese Medicine (TCM) do offer many options for the integrated treatment 
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and management of PD that are beneficial to Parkinson’s disease patients. Both human and 

animal studies were considered in the articles.  All publications considered were between the 

years of 2000-2014 and used acupuncture or a TCM therapy such as herbal therapy as the 

main intervention. Various measures of treatment outcomes were utilized to examine the 

efficacy of acupuncture and herbal therapy in the treatment of PD. Based on the reports of 

evidence within each of the articles examined by this researcher it has been determined that 

acupuncture and herbal therapy can contribute to the integrative treatment of PD and do 

impact it signs and symptoms by reducing their frequency and possibly their progression.  

Discussion  

 Articles analyzed in this discussion did not make use P values to determine the 

efficacy of acupuncture and/or TCM treatments. Rather, clinical observation (in animal and 

human studies) and patient reporting was utilized to access whether acupuncture and TCm 

modalities were effective. 

Articles Involving Human Patients 

 Acupuncture – PD General Signs and Symptoms 

 In Zhuang (2000), 29 Parkinson patients were treated every other day for a period of 

three months.  Combination therapy was given in the form acupuncture and biomedicine 

drugs.  These drugs were L-Dopa, dopaminergic receptor stimulants and anticholinergics.  A 

control group of 24 patients were only given biomedicines.  Acupuncture points were given in 

two different arrangements to the treatment group.  Points utilized were were LI-11, 

Sishencong, GB-34, ST-36, ST-40 and TB-5 as well as  LV-3, GB-20, GB-13, GV-20, Sp-6, 

and LI4.  GB-13, GB-20 and Sishencong were electro-stimed for fifteen minutes, with a 180 

cycles per minute frequency and a disperse-dense wave.  Manual acupuncture was 
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performed. Needle retention was 40 minutes.  Zhuang reported a significant improvement in 

gait and balance in addition to more alertness and increased energy level.  In addition, the 

medication dose of the treatment group was reduced after three consecutive months of 

treatment. The non-acupuncture group reported a worsening of symptoms (Zhuang, 2000).

 The acupuncture point GV-20 was the focus of another study and its ability to reduce 

tremor.  Scalp acupuncture was applied and needles were inserted adjacent to GV-20 which 

cascaded down the side of the central line. Performing manual acupuncture the needles were 

twirled and electro-stimulation was attached to the needles. Alternating wave form of e-stim 

was utilized. Treatments lasted forty minutes and were given every other day for a total of ten 

treatment courses within a 3-week span.  Thereafter, thry were repeated each month for a 

span of three months. GV-15 and GB-20 were also utilized in the treatment. Patients noted 

that they felt calm and 2/3 of the 24 patients or about two-thirds of the treatment group 

reported feelings of calmness, with sixteen reporting their incidence of tremor had been 

reduced.  Six patient reported improvement of symptoms markedly, an additional eighteen 

patients reported their improvements were moderate(Xi, 1996). 

 

 Acupuncture – Effect on L-Dopa and Tyrosine Hydroxylase 

 

The enzyme tyrosine hydroxylase is responsible maintaining the levels of L-dopa in 

the brain and for limiting of the destruction of dopamine in the brain in order to keep nerve 

function at a premium.  In Yeo, the efficacy of acupuncture points of Liver 3 and Gallbladder 

34 in achieved this task.  To establish a baseline for acupuncture in the treatment of PD 

understanding the mechanisms behind neurodegeneration of the substantia nigra provides a 
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basis upon which treatment can be proposed. When dopamine can be preserved in a PD 

patient’s substantia nigra, PD symptomology (tremor, slowness of movement, postural 

instability and rigidity) is decreased (Yeo, et.al., 2012).   

Acupuncture – Effect on Motor and Gait Issues 
 

 Many studies utilized observation scales to evaluate patient response to acupuncture. 

In Chae (2009), the effects of acupuncture on different regions of the brain were explored. 

The basal ganglia-thalamocortical circuit tested highlighted motor function through use of 

acupuncture point GB-34. This Acupuncture point GB34 has been used to treat movement 

disorders in traditional East Asian medicine, other studies also mention it efficacy and discuss 

its effects on motor function (Chae etal.,2009; Huang etal.,2010; Na etal., 2009). It was also 

mentioned in animal research studies by Jeon et al.,2008; Kim etal.,2010, 2011a,b.  

 In Cho (2010), the effectiveness of bee venom acupuncture was assessed as an 

alternate therapy for idiopathic Parkinson's disease. The acupuncture treatment groups 

showed significant improvement when compared to the control groups. Observational scales 

such as the UPDRS, PDQ-39, the Berg Balance Scale and the Beck Depression Inventory, 

were utilized to evaluate patient response to bee venom acupuncture. In addition, there was 

also a step evaluation partnered with a 30 meter distance. Patients evaluated this treatment 

as mitigating many of their balance and gait issues. 

 Acupuncture Exercises – For Sense of Smell, Energy Level and Respiration Rate 

 Dale (1990), even though this study is not a clinical trial it was included in the literature 

review to show that TCM therapies can be used to arrest symptoms related to loss of smell. 

As of this writing, no clinical trials have been conducted with the intervention of acupuncture 

to address loss of smell. In this article, Acu-points utilized for acupressure exercises to 
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improve sense of smell are seen in the chart below: 

Location of Acu-Point Name/Number of Acupoint 

Upper Extremity – Hand LI-4 (Hegu) 

Upper Extremity – Elbow LI-11 (Qu Chi) 

Upper Extremity – Finger Middle Finger Tip 

Lower Extremity – Dorsal ST-45 (Li Dui) and BL-67 (Zhi Yin) 

Lower Extremity – Knee ST-36 (Zu San Li) 

Head and Face Points – Anterior Yin Tang,  GV-25 (Su Liao), GV-26 (Ren 
Zhong), LI-19 (He Liao) 

Head and Face Points – Superior GV-20 (Bai Hui) 

Head and Face Points – Posterior BL-10 (Tian Zhu), GB-20 (Feng Chi), GB12 
(Wangu) 

Ear Points Internal and External Nose Points 

Entire Surface of the Nose Entire External Surface of Nose 

 

Points in close relationship to the nose were selected for a massage as a primary intervention 

to prevent and relieve disorders of the nose related to disturbances in smell.  Breathing 

exercises were also discussed and given to patients so they could be able to improve the 

oxygenation and cleansing of the venous blook and enhance the respiratory qi. 

 Eng (2006) evaluated the effects of TCM modalities of sequential tuina massage, 

acupuncture, and instrument-delivered qigong for patients with Parkinson disease (PD) over 

a 6-month period. The results of this study were acupuncture was well tolerated and patients 

reported subjective improvement of their depression and quality of life. Assessments were 

performed again with observational scales such as the Unified Parkinson Disease Rating 
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Scale (UPDRS), Beck Depression Inventory (BDI), Parkinson's Disease Questionnaire (PDQ-

39) quality of life assessment, and patient global assessments. 

Acupuncture – Evaluated with SPECT, PET and fMRI 

Several studies utilized mechanized evaluation of patients following acupuncture 

treatment.             

 Huang (2009) and (2010) sought to understand the effects of acupuncture and 

Madopa therapy on cerebral metabolism in the brain. The (2009) combination therapy group 

showed an improvement cerebral glucose metabolism. He followed this study with a SPECT 

study in (2010) This study showed acupuncture along with biomedicine showed improved 

cerebral blood compared to those who received biomedicine only.  

 Wang (2002) showed acupuncture performed to mitigate scores on the Webster scale 

Therapeutic effects of acupuncture were seen in the increase of dopamine in the brain and 

the calmness of the patients when the auditory evoked brain potential was evaluated.  

Latency and intermittence periods were shortened with acupuncture treatment which may 

influence the increase of dopamine in the brain and the excitability of the dopamine neurons 

may contribute to the therapeutic effects, in TCM terms, of subduing the pathogenic wind and 

tranquilizing the mind. 

 Yeo (2012) also showed acupoint GB-34 provoked a response and an effect on many 

regions in the brain. This study used functional magnetic resonance imaging (fMRI) to show 

that patients with PD, compared to healthy participants, have lower neural responses in 

extensive brain regions including the putamen, thalamus, and the supplementary motor area. 
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In this study, acupuncture stimulation increased the neural responses in regions including the 

substantia nigra, caudate, thalamus, and putamen, which are impaired caused by PD. More 

controlled studies are needed in brain areas to determine acupuncture’s efficacy in treating 

PD. 

 Acupuncture and Madopa Therapy 

 Ren (2008) conducted to understand and study the effects of the combination of 

acupuncture and Madopa therapy and Madopa therapy only in Parkinson’s patients. 

Acupoints  Zi San Li (ST36) and San Yin Jiao (SP6) are often used by acupuncturists to treat 

PD patients at their clinics on the basis of ancient theories of Traditional Chinese Medicine. 

The combination therapy group showed therapeutic value in the dose of their Madopa and 

over time that dose was reduced with improved affects. Research has shown that stimulation 

in these two acupoints could enhance the immunity and improve the mobility. (Ren, 2008)  

Acupuncture Effective in Parkinson’s Disease 

Shulman (2002), used her study to determine if acupuncture was a safe treatment in  

Parkinson’s Disease. Patients were evaluated before and after treatment. Improvements  

were noted by patients  in sleep, ability to rest, and effective movement improvement. Some  

also reported a reduction of depression and anxiety. 

  

COMMONALTIES IN HUMAN STUDIES 

 Commonly Used Assessment Tools 

 The UPDRS is the measurement by which Western medicine assesses the  

progression of PD.  A decrease in scores in the different assessment areas indicate PD signs 
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and symptoms have improved.  Researchers in three studies report use of the UPDRS scale 

to assess patient response to their acupuncture treatments (Yang, 2006; Jiang , Zhang, 

2007).  

 Commonly used acupoints 

 Common points used in the studies analyzed were LV 3, GB 34, LI4, GB6, GB20, BL9, 

BL10, DU21, GB5, DU16, GB19 as well as the Chorea tremor and Balance lines. 

 Adverse events 

 Minor adverse advents were reported in association with acupuncture.  A hematoma in 

two cases, and one patient with nausea and vertigo (Yang, 2006).   It was reported that 

dystonia worsened, and that 2 patients complained of nausea and vertigo in (Cristian, 2005). 

  

Articles Involving Animal Subjects 
 
 As was previously established, the proper creation of a disease process within an 

animal model is paramount to accurately representing the efficacy of the medicine or therapy 

which is being tested on the organism. The (6-OHDA) and (MPTP) animal models have been  

shown to provide great value to the promotion of PD research and have contributed 

significant findings to the underlying etiologies of PD (Jenner, 2011). 

 Animal model PD studies focused on several main themes.  These themes include the 

neuro-protective effect of acupuncture, emphasis on the mechanism of acupuncture in 

neuroprotection, and the modulatory effect of acupuncture on neuronal activity. 

 Acupuncture Effect on Iron Deposition 

 Choi (2009) investigated the effect of acupuncture on iron-related oxidative damage in 

a MPTP mouse model. This study suggested acupuncture had an effect on iron-related 
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oxidative damage and could alter the deterioration of iron metabolism in the MPTP model. 

Oxidative stress exists in the human body in PD and invokes protective mechanisms to return 

itself to homeostasis.  In PD, iron does congregate in the brains. This study showed in the 

MPTP parkinsonian mouse model, acupuncture can inhibit the mechanism that causes iron 

deposition in PD patients.  When iron deposition is lifted in a PD patients’ brain the return to 

homeostasis estinguishes symptoms related to the iron deposition such as tremor and rigidity 

to dissipate (Choi, 2009). 

 Acupuncture Increases Neuroprotective Changes in Striatum 

 

In a previous study Choi showed acupoints GB34 and LR3 inhibit nigrostriatal 

degeneration in the nigrostriatal dopaminergic system. This study points out that GB34 and 

LR3 also inhibit the decrease of tyrosine hydroxylase as well as the dopamine transporter in 

the nigrostriatal region while non-acupoints could not achieve this effect. In addition 

acupuncture at GB34 and LR3 were show to impede MPTP induced striatal degeneration.  

 In Doo (2010) the neuroprotective effects of bee venom acupuncture were shown and 

that bee venom acupuncture prevented MPTP induced loss of tyrosine hydroxylase 

immunoreactivity in the substantia nigra and striatum. This action was therefore protective 

and reduced the depletion of dopaminergic neurons in the striatum.   

 Hong (2010) identified biomarkers in response to acupuncture stimulation at GB34 that 

maybe neuroprotective in the treatment of Parkinson’s disease. Acupuncture stimulation 

revealed 799 genes (424 up- and 375 down-regulated) of which expression levels were 

changed more than two-folds in the MPTP + ACU group, compared to the MPTP group.  
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The most promising of the animal studies was performed by (Jeon, 2008) Using 

proteonomic analysis he demonstrated that electroacupuncture at acupoint GB-34 

normalized nine proteins associated with cell death regulation, inflammation and 

neurorestoration from insult and thereby reversing dopaminergic degeneration as induced by 

the MPTP neurotoxin. This study showed unanimously that acupuncture treatment not only 

restores valuable neuroprotective proteins that were lowered by the neurotoxin, but also 

increases the specific neuroprotective agent. These results collectively suggest that 

acupuncture therapy will protect dopaminergic neurons from further degeneration in 

Parkinson’s disease and be beneficial for the Parkinson’s disease patients. 

Acupuncture enhances the synaptic dopamine availability to improve motor function 
in a mouse model of Parkinson’s disease  

 Kim Sn (2011a) investigated whether acupuncture treatment affected dopamine 

neurotransmission in a PD mouse model (MPTP). It was found that acupuncture treatment at 

acupoint GB34 improved motor function with accompanying dopaminergic neuron protection 

against MPTP but did not restore striatal dopamine depletion. Instead, acupuncture treatment 

enhanced dopamine availability. 

Combined treatment with acupuncture reduces effective dose and alleviates adverse 

effect of L-dopa by normalizing Parkinson's disease-induced neurochemical 

imbalance.  

 (Kim, 2014) showed the behavioral benefits of novel combination therapy of L-dopa 

with acupuncture on Parkinson's disease, and its underlying mechanisms within basal ganglia 

and demonstrated that the effect of L-dopa treatment is significantly enhanced when it is 

combined with acupuncture. As a potential novel therapeutic method for the management of 
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PD. Further research is needed to fully comprehend the mechanisms of the combination 

therapy this study offers preclinical scientific evidence for an integrated approach to PD 

management.  

Implications for Theory  
 
 Articles evaluated in this study were comprised of both animal and human studies.  

Animal studies were chosen to demonstrate the clinical aspects of Parkinson’s disease and 

highlight researchers’ attempts to utilize acupuncture and Traditional Chinese Medicine to 

treat various aspects of Parkinson’s disease.   

 This body of information was gathered in an attempt to present a firm foundation to 

understand acupuncture and Traditional Chinese Medicine and the use of its principles and 

techniques, either solely, or in combination with biomedicine interventions and treatments, to 

provide an integrated treatment to patients with Parkinson’s disease.  

 Since it is understood that Parkinson’s disease is an age-related neurodegenerative 

disease this study focused on the mechanisms  of Parkinson's disease which contribute to 

neurodegeneration and how acupuncture and Traditional Chinese medicine, either solely, 

together or in combination with biomedicine interventions and treatments, can arrest or stave 

off the neurodegenerative process which takes place in PD.  

 In the introductory section of this document several neurodegenerative processes 

were identified.  The findings of the current study resulted in the following observations:  

• Neuro-rescue:  The process of normalizing neurons which are injured or in 

disrepair can be enhanced by Traditional Chinese Medicine. 

• Reduction of Cell Death:   Acupuncture therapy arrests the cell death process 

and buffers oxidative stress to dopaminergic neurons in the substantia nigra.  In 
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the treatment of PD, the effectiveness of acupuncture has been evaluated. The 

acupuncture points ST36 and GV 20 were selected to treat signs and 

symptoms of PD in several studies  (Sun, 2012; Wang, 2011). 

• Modification of Neuron Activity:   The basal ganglia output structures are 

influenced by acupuncture. 

• Neuro-protection:   The slowing down of neuronal degeneration.  Acupuncture 

influences the release of neuroprotective agents such as brain derived 

neurotropic factor (BNDP), cyclophilin A, and glial-cell line-derived neurotropic 

factor (GNDP). 

•  Neuro-genesis:   Neural stem cells (NSCs) constitute the evidence that 

scientists look for to determine where neurogenesis is occurring in a region of 

the brain.  These cells are primarily found in two regions of the brain – the 

subgranular zone (aka SGZ) in the dentate gyrus (DG)  and the hippocampus 

and subventricular zone (aka SVZ) of the lateral ventricles.  In addition to these 

areas the substantia nigra, striatum, neocortex and amygdala are also regions 

where NSCs can be found.  (Gould, 2007).  NSCs perform the function of 

repairing the brain. It is cell proliferation and differentiation that promote the 

brain’s ability to continually regenerate (van Praag, 2002).  Acupuncture has 

been utilized as a method for regeneration in several studies.  Stimulating 

particular acupuncture points either manually or through electroacupuncture 

has been show to induce neurogenesis in the brain of PD patients (Joh, 2010).  

The relationship between neurogenesis and PD has been made with non-motor 

symptoms such as anxiety, apathy and olfactory processing (Marxreiter, 
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Regensburger, & Winkler, 2013).  In the substantia nigra, neurodegeneration is 

associated with the decrease of NSCs. (Hoglinger et al., 2004). 

• Neuro-restoration:    Increasing the number of neurons either by directly 

implanting new ones or causing the existing cells to divide. 

Implications for Practice 
 
 Many implications for practice can be derived from this study.  Most important to 

consider is the actual recognition of the early signs and symptoms of PD that are what have 

been referred to in this study as pre-motor symptoms such as anosmia, fatigue and 

constipation. 

 Recognizing these symptoms as possible precursors to the development of PD are 

paramount to arresting the development of PD in the future for those individuals who do not 

possess a genetic predisposition to the disease.  

 
Limitations of the Current Study 
 

 This research synthesis study was limited as all data was coded and interpreted by a 

single investigator and only articles in English were analyzed for this study.  Over thirty 

articles written in other languages, including but not limited to, Chinese, French, German, 

Korean and Spanish, could have been considered and most likely would have contributed 

pertinent information and data to the current body of research regarding Parkinson’s Disease. 

 An additional limitation is the choice of the research synthesis method. Research 

synthesis presents information from completed studies with many different variables and 

therefore only presents summarized information from many points of view. It cannot replace 

original clinical research in determining whether acupuncture and TCM in the treatment of 

Parkinson’s disease signs and symptoms was efficacious or not.  
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Recommendations for Future Research 

 It is the recommendation of this author that more complex research needs to be 

conducted on some of the subject matters presented in this study such as acupuncture’s 

influence on neuroprotective factors of PD. This will enable practitioners to look at the 

benefits of acupuncture and TCM and work to educate Western medical professionals about 

the benefits of acupuncture and TCM. This could also provide the impetus for the 

development of integrative treatments for PD that would promote healthy aging by possibly 

arresting and controlling the progression of PD and influence the treatment of other 

neurodegenerative diseases.   

Conclusion  
 
 This research synthesis’ purpose was to explore the therapies of Acupuncture and 

TCM in the treatment of the signs and symptoms of Parkinson’s Disease. It found that 

acupuncture was effective in arresting and/or impeding some of the mechanisms related to 

the development of PD. 

 Medical professionals who practice in an integrative setting and who see PD patients 

on a regular basis will be able to provide the most benefits for their patients by utilizing 

acupuncture and TCM singly, and/or in combination with modern biomedical therapies.  
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APPENDIX  B 
 

UNIFIED PARKINSON’S DISEASE RATING SCALE (UPDRS)  
 

UNIFIED PARKINSON'S DISEASE RATING SCALE 
 
I. MENTATION, BEHAVIOR AND MOOD  
0 = None. 
1 = Mild. Consistent forgetfulness with partial recollection of events and no other difficulties. 
2 = Moderate memory loss, with disorientation and moderate difficulty handling complex problems. Mild but definite 
impairment of function at home with need of occasional prompting. 
3 = Severe memory loss with disorientation for time and often to place. Severe impairment in handling problems. 
4 = Severe memory loss with orientation preserved to person only. Unable to make judgements or solve problems. 
Requires much help with personal care. Cannot be left alone at all. 
 
1. Intellectual Impairment 
(Due to dementia or drug intoxication) 
0 = None. 
1 = Vivid dreaming. 
2 = "Benign" hallucinations with insight retained. 
3 = Occasional to frequent hallucinations or delusions; without insight; could interfere with daily activities. 
4 = Persistent hallucinations, delusions, or florrid psychosis. Not able to care for self. 
 
2. Thought Disorder 
1 = Periods of sadness or guilt greater than normal, never sustained for days or weeks. 
2 = Sustained depression (1 week or more). 
3 = Sustained depression with vegetative symptoms (insomnia, anorexia, weight loss, loss of interest). 
4 = Sustained depression with vegetative symptoms and suicidal thoughts or intent. 
 
3. Depression 
0 = Normal. 
1 = Less assertive than usual; more passive. 
2 = Loss of initiative or disinterest in elective (nonroutine) activities. 
3 = Loss of initiative or disinterest in day to day (routine) activities. 
4 = Withdrawn, complete loss of motivation. 
 
4. Motivation/Initiative 
II. ACTIVITIES OF DAILY LIVING (for both "on" and "off") 
0 = Normal. 
1 = Mildly affected. No difficulty being understood. 
2 = Moderately affected. Sometimes asked to repeat statements. 
3 = Severely affected. Frequently asked to repeat statements. 
4 = Unintelligible most of the time. 
 
5. Speech 
0 = Normal. 
1 = Slight but definite excess of saliva in mouth; may have nighttime drooling. 
2 = Moderately excessive saliva; may have minimal drooling. 
3 = Marked excess of saliva with some drooling. 
4 = Marked drooling, requires constant tissue or handkerchief. 
 
6. Salivation 
0 = Normal. 
1 = Rare choking. 
2 = Occasional choking. 
3 = Requires soft food. 
4 = Requires NG tube or gastrotomy feeding. 
 
7. Swallowing 
0 = Normal. 
1 = Slightly slow or small. 
2 = Moderately slow or small; all words are legible. 
3 = Severely affected; not all words are legible. 
4 = The majority of words are not legible. 
 
 
 
 



Schulz Capstone 

 143 

8. Handwriting 
0 = Normal. 
1 = Somewhat slow and clumsy, but no help needed. 
2 = Can cut most foods, although clumsy and slow; some help needed. 
3 = Food must be cut by someone, but can still feed slowly. 
4 = Needs to be fed. 
 
9. Cutting food and handling utensils 
0 = Normal. 
1 = Somewhat slow, but no help needed. 
2 = Occasional assistance with buttoning, getting arms in sleeves. 
3 = Considerable help required, but can do some things alone. 
4 = Helpless. 
 
10. Dressing 
0 = Normal. 
1 = Somewhat slow, but no help needed. 
2 = Needs help to shower or bathe; or very slow in hygienic care. 
3 = Requires assistance for washing, brushing teeth, combing hair, going to bathroom. 
4 = Foley catheter or other mechanical aids. 
 
11. Hygiene 
0 = Normal. 
1 = Somewhat slow and clumsy, but no help needed. 
2 = Can turn alone or adjust sheets, but with great difficulty. 
3 = Can initiate, but not turn or adjust sheets alone. 
4 = Helpless. 
 
12. Turning in bed and adjusting bed clothes 
0 = None. 
1 = Rare falling. 
2 = Occasionally falls, less than once per day. 
3 = Falls an average of once daily. 
4 = Falls more than once daily. 
 
13. Falling (unrelated to freezing) 
0 = None. 
1 = Rare freezing when walking; may have starthesitation. 
2 = Occasional freezing when walking. 
3 = Frequent freezing. Occasionally falls from freezing. 
4 = Frequent falls from freezing. 
 
14. Freezing when walking 
0 = Normal. 
1 = Mild difficulty. May not swing arms or may tend to drag leg. 
2 = Moderate difficulty, but requires little or no assistance. 
3 = Severe disturbance of walking, requiring assistance. 
4 = Cannot walk at all, even with assistance. 
 
15. Walking 
(Symptomatic complaint of tremor in any part of body.) 
0 = Absent. 
1 = Slight and infrequently present. 
2 = Moderate; bothersome to patient. 
3 = Severe; interferes with many activities. 
4 = Marked; interferes with most activities. 
 
16. Tremor 
0 = None. 
1 = Occasionally has numbness, tingling, or mild aching. 
2 = Frequently has numbness, tingling, or aching; not distressing. 
3 = Frequent painful sensations. 
4 = Excruciating pain. 
 
17. Sensory complaints related to parkinsonism 
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III. MOTOR EXAMINATION 
0 = Normal. 
1 = Slight loss of expression, diction and/or volume. 
2 = Monotone, slurred but understandable; moderately impaired. 
3 = Marked impairment, difficult to understand. 
4 = Unintelligible. 
 
18. Speech 
0 = Normal. 
1 = Minimal hypomimia, could be normal "Poker Face". 
2 = Slight but definitely abnormal diminution of facial expression 
3 = Moderate hypomimia; lips parted some of the time. 
4 = Masked or fixed facies with severe or complete loss of facial expression; lips parted 1/4 inch or more. 
 
19. Facial Expression 
(head, upper and lower extremities) 
0 = Absent. 
1 = Slight and infrequently present. 
2 = Mild in amplitude and persistent. Or moderate in amplitude, but only intermittently present. 
3 = Moderate in amplitude and present most of the time. 
4 = Marked in amplitude and present most of the time. 
 
20. Tremor at rest 
0 = Absent. 
1 = Slight; present with action. 
2 = Moderate in amplitude, present with action. 
3 = Moderate in amplitude with posture holding as well as action. 
4 = Marked in amplitude; interferes with feeding. 
 
21. Action or Postural Tremor of hands 
(Judged on passive movement of major joints with patient relaxed in sitting position. Cogwheeling to be 
ignored.) 
0 = Absent. 
1 = Slight or detectable only when activated by mirror or other movements. 
2 = Mild to moderate. 
3 = Marked, but full range of motion easily achieved. 
4 = Severe, range of motion achieved with difficulty. 
 
22. Rigidity 
(Patient taps thumb with index finger in rapid succession.) 
0 = Normal. 
1 = Mild slowing and/or reduction in amplitude. 
2 = Moderately impaired. Definite and early fatiguing. May have occasional arrests in movement. 
3 = Severely impaired. Frequent hesitation in initiating movements or arrests in ongoing movement. 
4 = Can barely perform the task. 
 
23. Finger Taps 
(Patient opens and closes hands in rapid succesion.) 
0 = Normal. 
1 = Mild slowing and/or reduction in amplitude. 
2 = Moderately impaired. Definite and early fatiguing. May have occasional arrests in movement. 
3 = Severely impaired. Frequent hesitation in initiating movements or arrests in ongoing movement. 
4 = Can barely perform the task. 
 
24. Hand Movements 
(Pronation-supination movements of hands, vertically and horizontally, 
with as large an amplitude as possible, both hands simultaneously.) 
0 = Normal. 
1 = Mild slowing and/or reduction in amplitude. 
2 = Moderately impaired. Definite and early fatiguing. May have occasional arrests in movement. 
3 = Severely impaired. Frequent hesitation in initiating movements or arrests in ongoing movement. 
4 = Can barely perform the task. 
 
25. Rapid Alternating Movements of Hands 
(Patient taps heel on the ground in rapid succession picking up entire leg. Amplitude should be at least 
3 inches.) 
0 = Normal. 
1 = Mild slowing and/or reduction in amplitude. 
2 = Moderately impaired. Definite and early fatiguing. May have occasional arrests in movement. 
3 = Severely impaired. Frequent hesitation in initiating movements or arrests in ongoing movement. 
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4 = Can barely perform the task. 
 
26. Leg Agility 
(Patient attempts to rise from a straightbacked chair, with arms folded across chest.) 
0 = Normal. 
1 = Slow; or may need more than one attempt. 
2 = Pushes self up from arms of seat. 
3 = Tends to fall back and may have to try more than one time, but can get up without help. 
4 = Unable to arise without help. 
 
27. Arising from Chair 
0 = Normal erect. 
1 = Not quite erect, slightly stooped posture; could be normal for older person. 
2 = Moderately stooped posture, definitely abnormal; can be slightly leaning to one side. 
3 = Severely stooped posture with kyphosis; can be moderately leaning to one side. 
4 = Marked flexion with extreme abnormality of posture. 
 
28. Posture 
0 = Normal. 
1 = Walks slowly, may shuffle with short steps, but no festination (hastening steps) or propulsion. 
2 = Walks with difficulty, but requires little or no assistance; may have some festination, short steps, or propulsion. 
3 = Severe disturbance of gait, requiring assistance. 
4 = Cannot walk at all, even with assistance. 
 
29. Gait 
(Response to sudden, strong posterior displacement produced by pull on shoulders while patient 
erect with eyes open and feet slightly apart. Patient is prepared.) 
0 = Normal. 
1 = Retropulsion, but recovers unaided. 
2 = Absence of postural response; would fall if not caught by examiner. 
3 = Very unstable, tends to lose balance spontaneously. 
4 = Unable to stand without assistance. 
 
30. Postural Stability 
(Combining slowness, hesitancy, decreased armswing, small amplitude, and 
poverty of movement in general.) 
0 = None. 
1 = Minimal slowness, giving movement a deliberate character; could be normal for some persons. Possibly reduced 
amplitude. 
2 = Mild degree of slowness and poverty of movement which is definitely abnormal. Alternatively, some reduced 
amplitude. 
3 = Moderate slowness, poverty or small amplitude of movement. 
4 = Marked slowness, poverty or small amplitude of movement. 
31. Body Bradykinesia and Hypokinesia 
 
IV. COMPLICATIONS OF THERAPY (In the past week) 
 
A. DYSKINESIAS 
(Historical information.) 
0 = None 
1 = 1-25% of day. 
2 = 26-50% of day. 
3 = 51-75% of day. 
4 = 76-100% of day. 
 
32. Duration: What proportion of the waking day are dyskinesias present? 
(Historical information; may be modified by office examination.) 
0 = Not disabling. 
1 = Mildly disabling. 
2 = Moderately disabling. 
3 = Severely disabling. 
4 = Completely disabled. 
 
33. Disability: How disabling are the dyskinesias? 
0 = No painful dyskinesias. 
1 = Slight. 
2 = Moderate. 
3 = Severe. 
4 = Marked. 
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34. Painful Dyskinesias: How painful are the dyskinesias? 
(Historical information.) 
0 = No 
1 = Yes 
35. Presence of Early Morning Dystonia 
 
B. CLINICAL FLUCTUATIONS 
0 = No 
1 = Yes 
 
36. Are "off" periods predictable? 
0 = No 
1 = Yes 
 
37. Are "off" periods unpredictable? 
0 = No 
1 = Yes 
 
38. Do "off" periods come on suddenly, within a few seconds? 
0 = None 
1 = 1-25% of day. 
2 = 26-50% of day. 
3 = 51-75% of day. 
4 = 76-100% of day. 
 
39. What proportion of the waking day is the patient "off" on average? 
C. OTHER COMPLICATIONS 
0 = No 
1 = Yes 
 
40. Does the patient have anorexia, nausea, or vomiting? 
0 = No 
1 = Yes 
 
41. Any sleep disturbances, such as insomnia or hypersomnolence? 
( Record the patient's blood pressure, height and weight on the scoring form) 
0 = No 
1 = Yes 
 
42. Does the patient have symptomatic orthostasis? 
 
V. MODIFIED HOEHN AND YAHR STAGING 
STAGE 0 = No signs of disease. 
STAGE 1 = Unilateral disease. 
STAGE 1.5 = Unilateral plus axial involvement. 
STAGE 2 = Bilateral disease, without impairment of balance. 
STAGE 2.5 = Mild bilateral disease, with recovery on pull test. 
STAGE 3 = Mild to moderate bilateral disease; some postural instability; physically independent. 
STAGE 4 = Severe disability; still able to walk or stand unassisted. 
STAGE 5 = Wheelchair bound or bedridden unless aided. 
 
VI. SCHWAB AND ENGLAND ACTIVITIES OF DAILY LIVING SCALE 
100% = Completely independent. Able to do all chores without slowness, difficulty or impairment. Essentially normal. 
Unaware of any difficulty. 
90% = Completely independent. Able to do all chores with some degree of slowness, difficulty and impairment. Might 
take twice as long. Beginning to be aware of difficulty. 
80% = Completely independent in most chores. Takes twice as long. Conscious of difficulty and slowness. 
70% = Not completely independent. More difficulty with some chores. Three to four times as long in some. Must spend 
a large part of the day with chores. 
60% = Some dependency. Can do most chores, but exceedingly slowly and with much effort. Errors; some impossible. 
50% = More dependent. Help with half, slower, etc. Difficulty with everything. 
40% = Very dependent. Can assist with all chores, but few alone. 
30% = With effort, now and then does a few chores alone or begins alone. Much help needed. 
20% = Nothing alone. Can be a slight help with some chores. Severe invalid. 
10% = Totally dependent, helpless. Complete invalid. 
0% = Vegetative functions such as swallowing, bladder and bowel functions are not functioning. Bedridden. 
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APPENDIX  C 
 

HOEHN & YAHR SCALE 
  

 

Neurologists, Margaret Hoehn and Melvin Yahr, introduced the first staging system of 

PD in 1967.  The clinical progression of PD was considered in their analysis.  They presented 

distinctions in PD by using a staging system (Hoehn & Yahr, 1967). 

 

Stage 1 Unilateral Involvement of Limbs 

Stage 2 Bilateral Involvement of Limbs 

Stage 3 Bilateral Involvement of Limbs with mild to moderate development of postural 
impairment with physical independence 
 

Stage 4 Severe disabling disease, yet, patient can walk or stand unassisted. 
 

Stage 5 Advanced disease, confined to bed. 
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APPENDIX  D 
 

BECK DEPRESSION INVENTORY (BDI) 
 

 
 This depression inventory can be self-scored. The scoring scale is at the end of the questionnaire.   

 
1. 0 I do not feel sad.  

1 I feel sad  
2 I am sad all the time and I can't snap out of it.  
3 I am so sad and unhappy that I can't stand it.  

 
2.  0 I am not particularly discouraged about the future.  

1 I feel discouraged about the future.  
2 I feel I have nothing to look forward to.  
3 I feel the future is hopeless and that things cannot improve.  
 

3.  0 I do not feel like a failure.  
1 I feel I have failed more than the average person.  
2 As I look back on my life, all I can see is a lot of failures.  
3 I feel I am a complete failure as a person.  
 

4.  0 I get as much satisfaction out of things as I used to.  
1 I don't enjoy things the way I used to.  
2 I don't get real satisfaction out of anything anymore.  
3 I am dissatisfied or bored with everything.  

 
5.  0 I don't feel particularly guilty  

1 I feel guilty a good part of the time.  
2 I feel quite guilty most of the time.  
3 I feel guilty all of the time.  

 
6.  0 I don't feel I am being punished.  

1 I feel I may be punished.  
2 I expect to be punished.  
3 I feel I am being punished.  

 
7.  0 I don't feel disappointed in myself.  

1 I am disappointed in myself.  
2 I am disgusted with myself.  
3 I hate myself.  

 
8.  0 I don't feel I am any worse than anybody else.  

1 I am critical of myself for my weaknesses or mistakes.  
2 I blame myself all the time for my faults.  
3 I blame myself for everything bad that happens.  
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9.  0 I don't have any thoughts of killing myself.  
1 I have thoughts of killing myself, but I would not carry them out.  
2 I would like to kill myself.  
3 I would kill myself if I had the chance.  

 
10.  0 I don't cry any more than usual.  

1 I cry more now than I used to.  
2 I cry all the time now.  
3 I used to be able to cry, but now I can't cry even though I want to. 

 
11.  0 I am no more irritated by things than I ever was.  

1 I am slightly more irritated now than usual.  
2 I am quite annoyed or irritated a good deal of the time.  
3 I feel irritated all the time.  
 

12.  0 I have not lost interest in other people.  
1 I am less interested in other people than I used to be.  
2 I have lost most of my interest in other people.  
3 I have lost all of my interest in other people.  
 

13.  0 I make decisions about as well as I ever could.  
1 I put off making decisions more than I used to.  
2 I have greater difficulty in making decisions more than I used to.  
3 I can't make decisions at all anymore.  
 

14. 0 I don't feel that I look any worse than I used to.  
1 I am worried that I am looking old or unattractive.  
2 I feel there are permanent changes in my appearance that make me look attractive 
3 I believe that I look ugly.  
 

15.  0 I can work about as well as before.  
1 It takes an extra effort to get started at doing something.  
2 I have to push myself very hard to do anything.  
3 I can't do any work at all.  
 

16.  0 I can sleep as well as usual.  
1 I don't sleep as well as I used to.  
2 I wake up 1-2 hours earlier than usual and find it hard to get back to sleep.  
3 I wake up several hours earlier than I used to and cannot get back to sleep.  
 

17.  0 I don't get more tired than usual.  
1 I get tired more easily than I used to.  
2 I get tired from doing almost anything.  
3 I am too tired to do anything.  
 

18.  0 My appetite is no worse than usual.  
1 My appetite is not as good as it used to be.  
2 My appetite is much worse now.  
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3 I have no appetite at all anymore.  
 

19.  0 I haven't lost much weight, if any, lately.  
1 I have lost more than five pounds.  
2 I have lost more than ten pounds.  
3 I have lost more than fifteen pounds. 

 20.  0 I am no more worried about my health than usual.  
1 I am worried about physical problems like aches, pains, upset stomach, or constipation.  
2 I am very worried about physical problems and it's hard to think of much else.  
3 I am so worried about my physical problems that I cannot think of anything else.  
 

21.  0 I have not noticed any recent change in my interest in sex.  
1 I am less interested in sex than I used to be.  
2 I have almost no interest in sex.  
3 I have lost interest in sex completely.  

 
INTERPRETING THE BECK DEPRESSION INVENTORY  
Now that you have completed the questionnaire, add up the score for each of the twenty-one questions by 
counting the number to the right of each question you marked. The highest possible total for the whole test 
would be sixty-three. This would mean you circled number three on all twenty-one questions. Since the 
lowest possible score for each question is zero, the lowest possible score for the test would be zero. This 
would mean you circles zero on each question. You can evaluate your depression according to the Table 
below.  
 
Total Score____________________ 
Levels of Depression  

1-10____________________These ups and downs are considered normal  
 
11-16___________________ Mild mood disturbance  
 
17-20___________________Borderline clinical depression  

 
21-30___________________Moderate depression  

 
31-40___________________Severe depression  
 
over 40__________________Extreme depression 
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APPENDIX E 
 

BECK ANXIETY INVENTORY (BAI) 
  
 Below is a list of common symptoms of anxiety. Please carefully read each item in the list. Indicate how much you have 
been bothered by that symptom during the past month, including today, by circling the number in the corresponding space 
in the column next to each symptom. 

 
Interpretation 
A grand sum between 0 – 21 indicates very low anxiety. That is usually a good thing. However, it is possible that you might be unrealistic in either your 
assessment which would be denial or that you have learned to “mask” the symptoms commonly associated with anxiety. Too little “anxiety” could indicate 
that you are detached from yourself, others, or your environment.  
A grand sum between  22-35 indicates moderate anxiety. Your body is trying to tell you something. Look for patterns as to when and why you experience 
the symptoms described above. For example, if it occurs prior to public speaking and your job requires a lot of presentations you may want to find ways to 
calm yourself before speaking or let others do some of the presentations. You may have some conflict issues that need to be resolved. Clearly, it is not 
“panic” time but you want to find ways to manage the stress you feel. \ 
A grand sum that exceeds 36 is a potential cause for concern. Again, look for patterns or times when you tend to feel the symptoms you have circled. 
Persistent and high anxiety is not a sign of personal weakness or failure. It is, however, something that needs to be proactively treated or there could be 
significant impacts to you mentally and physically. You may want to consult a physician or counselor if the feelings persist.  

                                       Not At All  Mildly but it 
didn’t bother me 
much.  

Moderately - it 
wasn’t pleasant 
at times  

Severely –  
it bothered me a lot  

Numbness or 
tingling  

0  1  2  3  

Feeling hot  0  1  2  3  
Wobbliness in legs  0  1  2  3  
Unable to relax  0  1  2  3  
Fear of worst 
happening  

0  1  2  3  

Dizzy or 
lightheaded  

0  1  2  3  

Heart 
pounding/racing  

0  1  2  3  

Unsteady  0  1  2  3  
Terrified or afraid  0  1  2  3  
Nervous  0  1  2  3  
Feeling of choking  0  1  2  3  
Hands trembling  0  1  2  3  
Shaky / unsteady  0  1  2  3  
Fear of losing 
control  

0  1  2  3  

Difficulty in 
breathing  

0  1  2  3  

Fear of dying  0  1  2  3  
Scared  0  1  2  3  
Indigestion  0  1  2  3  
Faint / lightheaded  0  1  2  3  
Face flushed  0  1  2  3  
Hot/cold sweats  0  1  2  3  
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APPENDIX F 
 

BERG BALANCE SCALE (BBS)  
 

Berg Balance Scale 
 
The Berg Balance Scale (BBS) was developed to measure balance among older people with 
impairment in balance function by assessing the performance of functional tasks. It is a valid 
instrument used for evaluation of the effectiveness of interventions and for quantitative 
descriptions of function in clinical practice and research. The BBS has been evaluated in several 
reliability studies. A recent study of the BBS, which was completed in Finland, indicates that a change 
of eight (8) BBS points is required to reveal a genuine change in function between two assessments 
among older people who are dependent in ADL and living in residential care facilities. 
 
Description:  14-item scale designed to measure balance of the older adult in a clinical setting. 
 
Equipment needed:  Ruler, two standard chairs (one with arm rests, one without), 

footstool or step, stopwatch or wristwatch, 15 ft walkway 
 
Completion: 
 

Time: 15-20 minutes 
 

Scoring: A five-point scale, ranging from 0-4. “0” indicates the lowest level 
of function and “4” the highest level of function. Total Score = 56 
 
Interpretation:  41-56 = low fall risk 

21-40 = medium fall risk 
0 –20 = high fall risk 

 
 
A change of 8 points is required to reveal a genuine change in function between 2 assessments. 
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APPENDIX G 
 

PARKINSON’S DISEASE QUESTIONNAIRE 39 (PDQ-39)  
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APPENDIX H 
 

PARKINSON’S DISEASE QUALITY OF LIFE QUESTIONNAIRE  (PDQL)  
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APPENDIX I 

SCHWAB AND ENGLAND ACTIVITIES OF DAILY LIVING SCALE 

 
R.S. Schwab and A.C. England developed the Schwab and England Scale of Capacity for 

Daily Living. They presented distinctions in PD by using a staging related to a daily chore 

system (Schwab & England, 1969). 

 

Schwab and England  Scale 

100% Completely independent. Able to do all chores without slowness, 
difficulty or impairment. 
  

90% Completely independent. Able to do all chores with some slowness, 
difficulty or impairment. Might take twice as long. 
 

80% Independent in most chores. Takes twice as long. Conscious of 
difficulty and slowing. 
 

70% Not completely independent. More difficulty with chores. 3 to 4x 
longer for some chores. May take large part of day for chores. 
  

60% Some dependency. Can do most chores, but very slowly and with 
much effort. Errors, some possible. 
  

50% More dependent. Help with half of chores. Difficulty in everything. 
 

40% Very dependent. Can assist with chores but few alone. 
 

30% With effort, now and then can do a few chores. Begins alone but 
needs help midway through. 
 

20% Nothing alone. Can help with light chores. Needs assistance with 
most activities. 
 

10% Totally dependent. 

0% Vegetative state, problems with swallowing, bladder and bowels 
with low or no functioning. 
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APPENDIX J 
WEBSTER SCALE 
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APPENDIX K 
 

Summary of 18 Chromosomal Regions of  PARK 
 
 
GENE LOCI AD/AR*  

 

PD Typ Protein/ 

GENE 

Region Located 

PARK1 

(SCNA) 

4q21-22 AD Early Onset  α-synuclein 

 

US, Italy, Germany, Spain, 
Greece, (Lewy Body 
Component) 

PARK2 

(PRKN) 

6q25.2-
q27 

 

AR Early Onset Ubiquitin E3 
Ligase 

 

(Origin) Japan (70 mutations 
identified attributed to loss of 
function) 

PARK3 

(Unknown) 

2p13   AD 

 

 

Classical PD 

 

 

 

α-synuclein 

S. Denmark, N. Germany 
(Spellman-Muenter and 
Waters-Miller, ancestry 

 

PARK4 

(SCNA) 

4q21-q23 

 

AD Early Onset α-synuclein duplications/triplications of 
PARK 1) 

PARK5 

(UCHL1 

4p13 AD Classical PD Removes 
Polyubiquitin 

One Family in Germany 

PARK6 

(PINK1) 

1p35-p36 AR Onset 30-40 Mitochondrial 
Kinase 

Spain, Japan, Italy, 
Phillipines, Japan, Taiwan, 
Ireland, Israel, N. America 

 

PARK7 

(DJ-1) 

1p36 AR Onset 

30-40 

Atypical 
peroxiredoxin 

Uruguay, Holland, Italy 

PARK8 

(LRRK2) 

12q12 AD Classical PD Cytoplasmic 
Kinase 

(Origin) Japan; Now 
Worldwide 

PARK9 

(ATP13A2) 

1p36 AR Kufor-Rakeb 
Synd. 

Lysosomal 
ATPase 

Jordan, Chile, Brazil, Italy 

Pallidal Degeneration 

PARK10 

(Unknown) 

1p32 Risk 
Factor 

Classical PD Unknown Iceland 



Schulz Capstone 

 168 

GENE LOCI AD/AR*  

 

PD Typ Protein/ 

GENE 

Region Located 

PARK11 

(GIGYF2) 

2q37.1 AD Late Onset Unknown United States 

PARK12 

(Unknown) 

Xq21-q25 Risk 
Factor 

Classical PD Unknown Specific Region Not Yet 
Identified 

PARK13 

(HTRA2) 

2p12 AD Classical PD Serine 
Protease 

Specific Region Not Yet 
Identified 

PARK14 

(PLA2G6) 

22q13.1 AR Early Onset Phospho-lipase 
A2 

Pakistan 

PARK15 

(FBX07) 

22q12-q13 AR Early Onset Component of 
E3 Ubiq-Lipase  

Specific Region Not Yet 
Identified 

PARK16 

(Unknown) 

1q32 Risk 
Factor 

Classical PD Unknown Specific Region Not Yet 
Identified 

PARK17 

(VPS35) 

16q11.2 AD Classical PD Unknown Specific Region Not Yet 
Identified 

PARK18 

(EIF4G1) 

3q27.1 AD Classical PD  Specific Region Not Yet 
Identified 

*AD, autosomal dominant; AR, autosomal recessive. 
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