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ABSTRACT

Parkinson’s disease (PD) is a progressive irreversible chronic neurodegenerative disorder. Parkinson’s is the second most common
age-related neurodegenerative disease after Alzheimer’s. An estimated seven to 10 million people worldwide have Parkinson’s
disease. In addition to this an estimated 4 percent of people with Parkinson’s are diagnosed before age 50. The disease affects
patients’ quality of life, making social interaction more difficult and worsening their financial condition, due to the medical expenses
associated with the disease. Thorough studies on the incidence of Parkinson’s are important to understand the history, progression,
and risk factors associated with it. Although the exact aetiology is unclear but genetic and environmental factors are found effective
in predisposition of PD. The neurochemical basis of PD can be explained by dopaminergic depletion hypotheses which put forth a
relationship between decreased dopamine levels causing neuronal death in substantia nigra region altering body movements.
However targeting to this has paved many strategies to treat PD. A high rate of attrition combined with huge cost of new drug
development has encouraged several new strategies. Modern advances in disease biology of PD have substantially assembled data
from pre-clinical, clinical, in-vitro, epidemiological, toxicological, and computational sources. Thus, an implementation of systematic
approaches using this on hand information can give way the next therapeutic alternative for successful management of PD. With
this perspective current review aims to help healthcare experts design strategies to meet patients’ needs towards better

management of PD.
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INTRODUCTION

arkinson’s disease (PD) is a long term

neurodegenerative disorder which affects the

motor system of body?. This is known after James
Parkinson, who detailed in “An Essay on the shaking Palsy”
in 18172. The symptoms including shaking, rigidity, slow
body movement and walking problem are most common
in this disease!. Behavioural and thinking problems lead to
dementia along with depression and anxiety. This motor
disorder symptoms are collectively called as
Parkinsonism®*. Though the exact cause is unclear but
genetic and environmental factors play a vital role in PD%.
Additionally, persons who are regularly come in contact
with pesticides as well as suffering from head injuries are
highly prone to PD* 5. The motor system degeneration in
PD is associated with lack of dopamine level®. At the
earliest it is treated with antiparkinsonian drugs like
levodopa followed by dopamine agonist. At chronic stage
these medications become less effective due to
degeneration of hippocampal neurons resulting in
involuntary writhing movements®”’.

After Alzheimer’s disease PD is the most common
neurodegenerative disorder that affects mostly seven
million globally and around one million in U.S°. According
to a survey in 2015, it is observed that around 62 millions
of people get affected by PD. Out of which 0.3% of disease
found in industry based countries. PD is common among
elderly people with the rate of 1% over 60 yrs and 4% over

80 yrs of age®. Males are more prone to PD than females
at a ratio of 3:2% The number of increased new cases per
year is between 8-18 per 1, 00,000 people per year®.

Prognosis of Parkinsonism

The prognosis of PD depends upon its onset time. At the
age of 20 juvenile PD arises, around the age of 40 early
onsets PD develops and after this age group it is treated as
normal onset®. Early onset patients are less subjected to
cognitive dysfunctions. However, dysfunctions of motor
system are mainly detected and improved treatment
option has been justified!’. These forms of the disease are
unique and as it is a neurodegenerative chronic disorder,
many patients have been recognised at early stage. Out of
10,000 number of persons at the age of 65 is 50, at the age
of 75 is 150 and at the age of 85 it is 400 approximately®2,

Postural instability, tremor, slow movement and rigidity
are the four major symptoms of PD!3. Bradykinesia is due
to motor planning disturbances in documentation
initiation and also difficulties seen in the whole action
process. Bradykinesia leads to difficulties in every day task
like bathing, dressing, moving etc'®. Two independent
motor activities can’t be carried out at the same time in
this case. The PD patients find difficult to ride a bicycle or
climbing stair case rather than walking on a plane level.
Rigidity caused due to muscle tone imbalance resulting to
stiffness and resistance in limb motion!> 1>, In PD the
severity may be ratchet (cogwheel) or uniform (lead
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pipe)*> 6, The cogwheel rigidity is the combination of both
tremor and increased muscle tone!’. The rigidity may
affect the shoulder muscle, neck in early stages which is
also associated with the joint pain®®. At the later stage
postural instability arises leading to balance impairment
and frequent fall*°. Loss of confidence, reduce mobility is
also being associated increasing socioeconomic burden?°.

Past researches had hypothesized environmental and
genetic factors for the onset of PD following several
mechanisms. Pesticide exposure and some sort of head
injury have been associated with PD with a modest risk.
Non-smokers and non-drinkers are also linked with PD but
at a minimal risk?'. In addition to this researcher have
correlated decreased urate concentration in blood serum
with an increased chance of PD?2. Many researchers
revealed that onset of PD is due to a complex interaction
between genetic and environmental factors®. Almost 15 %
of individuals develop PD having relatives who has the
disease and around 5-10% of the individuals develop PD
due to mutation in one of several specific genes?3.

Pathophysiology

The main reason of PD is due to cell death in basal ganglia
and inheritance of Lewy bodies in the remaining neurons?.
The neuron loss is associated with loss of astrocytes and
increased count of microglia in substantia nigra®®. The five
major pathways in brain namely motor oculomotor,
associative, limbic and orbit frontal circuits which connect
with other areas of brain with basal ganglia are get
affected by PD. and this also leads to many symptoms like
difficulties in learning, movements etc?®.

Therapeutic Management

Parkinson’s disease is not curable but treatments like
medication, surgery and physical treatments are found to
be more effective. Drugs like levodopa (combinations of
dopa decarboxylase inhibitor and COMT inhibitor),
dopamine agonist and MAOB inhibitors are very useful in
treating motor symptoms?’. Three stages can differentiate:
first stage- in this the individual develop some disability
and require pharmacological treatment. Second stage
related levodopa complication and third stage when the
levodopa treatment is predominant®®. First stage
treatment is to maintain balance with symptom control
and treatment side effects. MAO-B inhibitor and dopamine
agonist is used initially on behalf of levodopa in order to
avoid levodopa induced complications?®. Hence the use of
levodopa against dyskinesia is self-limiting°. The second
stage focused to reduce the PD symptoms. Over use and
sudden withdrawal of medications has to be reconsidered
for a successful treatment against PD3.. However, failure
to oral treatment has promoted apomorphine infusion,
central dopa pumps and surgery. At the third stage
palliative care is followed to improve life quality2.

Past researchers also revealed that exercise at the mid age
may help to reduce the risk of PD. Additionally,
antioxidants were also proposed to act against the disease
but no positive effect has been proved®. However anti-
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inflammatory drugs and calcium channel blockers are
found effective against this disease®. According to 2010
Meta-analysis non-steroidal anti-inflammatory agents
(expect aspirin) help to reduce the development of PD33,

Drug Discovery against PD
1. Levodopa

The PD results in the decrease of dopamine production in
the basal ganglia. Use of dopamine is self-limiting due to
its poor ability to cross blood brain barrier. The precursor
of dopamine (L-DOPA) is used for better penetrability
through blood brain barrier followed by conversion into
dopamine. Levodopa with a little reduction to the motor
symptoms is widely used more than 40 years in case of
PD3*. The potential bio-distribution of levodopa to other
tissues produces several side effects like vomiting, nausea,
orthostatic hypotension restricting its use®. However, co-
administration of carbidopa and benserazide along with
levodopa is preferred due to inhibition of dopa-
decarboxylase resulting in no conversion of levodopa to
dopamine outside the brain. Thus, it improves the
levodopa availability in brain with reduced side effects®.
Also, sudden withdrawal of levodopa to reduce
complications may be dangerous as it may lead to
neuroleptic malignant syndrome®’. However controlled
release of levodopa shows better result than conventional
formulations. Thus, newer extended release formulations
pave a better way for management of PD with little
persistent complications3®.

2. COMT Inhibitors

The complimentary effect of tolcapone to L-DOPA resulted
in increase of dopamine concentration due to COMT
inhibition. However, this therapy was found as a self-
limiting approach because of alteration to liver function
whereas, entacapone is found effective without affecting
the liver function®.

3. Dopamine agonist

Several dopamine agonists were also used due to
reduction of complications in PD patients. They elicit same
effect as of levodopa by binding to dopamine receptors.
Dopamine agonists including apomorphine, pergolide,
ropinirole, bromocriptine etc are used as a first-line
therapy with an aim to delay levodopa induced
complications®. In case of older age patients, it is prone
to produce more complications while in younger patient’s
dyskinesia is rare and negligible3. Thus, use of levodopa is
more preferable in older patients and dopamine agonists
in young patients with mild side effects like hallucination,
insomnia, constipation, nausea, drowsiness. However,
apomorphine treated patients should be under close
supervision due to arise of side effects like confusion and
hallucination®’. Additionally, lisuride and rotigotine are the
dopamine agonists administered as skin patches and are
useful in initial stage*®. Monoamine Oxidase-B (MAO-B) is
an enzyme associated in breakdown of dopamine in basal
ganglia. In this perspective MAO-B inhibitors were used to
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increase the dopamine level in basal ganglia. However,
their application against PD is restricted due to side effects
and found less effective than levodopa®’.

4. Other drugs

In past number of drugs are also used in treating PD
including  cholinesterase inhibitors for dementia,
quetiapine for psychosis whereas their applications suffer
due to lack of evidence. To date a few, use of drugs like
amantadine and anticholinergics are limited due to less
research®!,

Recent Advances in Drug Discovery
1. Glucagon like peptide-1 agonist

Exenatide being a pipeline drug is expected to be effective
against PD. It is a glucagon-like peptide-1 (GLP-1) agonist
used for the treatment of type-ll diabetes. Several
preclinical studies have advocated its role in inhibiting cell
death, reducing oxidative stress, promoting neuronal
function*?. Recently placebo-controlled trail including
elderly patients of age 62 with moderate PD in conjunction
with their regular medication has showed the
antiparkinsonian effect*®. Furthermore, it needs more
exploration towards its effective uses in PD.

2. A2A receptor antagonists

Adenosine 2A receptor (A2A) antagonists inhibit the
release of GABA, which enhances motor function. They
also modulate release of acetylcholine with release of
dopamine from nigro-striatal tract* 4. They may exert a
neuroprotective effect by preventing excitotoxicity and
ischaemic neuronal injury. In addition to this A2A receptor
antagonists may also prevent drug-induced dyskinesia. The
A2A receptor requires activation by other drugs to cause
troublesome motor effects. Therefore, blocking the
receptors may help to minimize deteriorations associated
with chronic anti-PD drug treatment®. Additionally,
istradefylline like A2A receptor antagonists were studied in
phase Ill clinical trials for reducing off-time in PD patients
using levodopa therapy*. However, it received a non-
approvable letter in 2008 from the US Food and Drug
Administration due to lack of efficacy®’.

3. Alpha-2 adrenergic receptor antagonists

Alpha-2 receptor blockade is expected to be useful in the
management of dyskinesia since depletion of
noradrenergic neurons is an additional component of PD
pathophysiology, leading to motor and non-motor
deficits®®. The phase Il trial involving the fipamezole is
being tested for the treatment of levodopa-induced
dyskinesia. The study revealed that, it reduces dyskinesia
without worsening PD symptoms. It is currently being
developed as an oromucosal formulation*®. However,
more researches are needed to establish its use against PD.

4. Glutamate receptor-5 antagonists

Receptors for glutamate are found in high concentration in
the striatum. Over activity of these receptors has been
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linked with PD symptoms and levodopa-induced
dyskinesia®®. AFQO056 is a selective metabotropic
glutamate  receptor-5  antagonist may  reduce
glutaminergic activity. Phase Il trials ended in October
2010. The phase Il trial investigated its potential to reduce
levodopa-induced dyskinesia in October 2010. The study
revealed a significant anti-dyskinetic effect without
affecting antiparkinsonian activity of levodopa®®.

Alternative Managements for PD
1. Surgery

After the introduction of levodopa, the surgery treatment
has been completely declined. Few decades before,
surgery techniques showed impressive results and it was
used in advanced PD where the drug therapy was not up
to the mark. Surgery techniques are classified into two
groups: lesional and deep brain stimulation (DBS). Areas
that are taken in to account include thalamus and
subthalamic nucleus. On this contrary in 1980s DBS was
the most common method to be used whereas, other
surgical therapies also suppressed the over activity of
specific sub cortical areas®..

2. Rehabilitation

Exercise programs are always recommended to the people
affected with PD [7]. Regular physical exercise proved to
be beneficial in order to maintain mobility, flexibility and
quality of life*?. Techniques including slow rotational
movements of trunks, diaphragmatic breathing is found
effective®3. Similarly, Lee silverman voice treatment (LSVT)
is one of the most practiced treatment used for speech
disorder patients in PD. In addition to this, occupational
therapy (OT) also focuses to increase health and quality of
life>*. Though speech or mobility problems showed a
positive result in rehabilitation but due to inadequate
researches it remains underrated>®2.

3. Palliative care

Palliative care has paved the way to improve the quality of
life of patients associated with problems of life-
threatening illness, stress and pain®. As it is believed that
Parkinsonism is not curable, so all treatments being
palliative slowly enhance life effectiveness®. The palliative
care must be introduced earlier in the disease state as it
deals with emotional conditions including depression, loss
of job, fear etc®” %8,

CONCLUSION

Parkinsonism being a neurodegenerative disorder affects
the motor system of body resulting in socioeconomic insult
to the patient. Ambiguity towards exact aetiology of the
disease has made an alarming episode however, genetic
and environmental factors are believed to play a major role
in disease progression. Since reduction of dopamine level
leads to development of Parkinson’s disease currently
marketed drugs like levodopa, COMT Inhibitors, dopamine
agonists etc are studied for their efficacy against PD. Many
of them have the potential against PD and some of them
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are not preferred due to their complications. In this
perspective, many of the newer drugs are under pipeline
to address limiting factors of conventional drugs. With
advances made in disease biology of PD, there is huge data
available from pre-clinical, clinical, epidemiological,
toxicological, in vitro and computational sources. Hence,
with further systematic approaches using available
information it can be expected to have a better
therapeutic option for successful management of PD.

Acknowledgement: The authors wish to thank Siksha O
Anusandhan (Deemed to be University), Bhubaneswar,
India and Regional Medical Research Center (RMRC),
Bhubaneswar, India for providing library facilities.

REFERENCES

1. Tuite P, Riss J. Recent developments in the pharmacological
treatment of Parkinson’s disease. Expert opinion on
investigational drugs. 12, 2003, 1335-52.

2. Shulman JM, De Jager PL, Feany MB. Parkinson's disease: genetics
and pathogenesis. Review of Pathology: Mechanisms of Disease. 6,
2011, 193-222.

3. Schenck CH, Boeve BF, Mahowald MW. Delayed emergence of a
parkinsonian disorder or dementia in 81% of older men initially
diagnosed with idiopathic rapid eye movement sleep behavior
disorder: a 16-year update on a previously reported series. Sleep
medicine. 14, 2013, 744-8.

4.  Kalia LV, Kalia SK, McLean PJ, Lozano AM, Lang AE. a-Synuclein
oligomers and clinical implications for Parkinson disease. Annals of
neurology. 73, 2013, 155-69.

5.  Barichella M, Cereda E, Pezzoli G. Major nutritional issues in the
management of Parkinson's disease. Movement disorders. 24,
2009, 1881-92.

6.  Teixeira NB, Alouche SR. The dual task performance in Parkinson's
disease. Brazilian Journal of Physical Therapy. 11, 2007, 127-32.

7.  Ahlskog JE. Does vigorous exercise have a neuroprotective effect in
Parkinson disease?. Neurology. 77, 2011, 288-94.

8. Yao SC, Hart AD, Terzella MJ. An evidence-based osteopathic
approach to Parkinson disease. Osteopathic Family Physician. 5,
2013, 96-101.

9.  De Lau LM, Breteler MM. Epidemiology of Parkinson's disease. The
Lancet Neurology. 5, 2006, 525-35.

10. Sheerin UM, Houlden H, Wood NW. Advances in the Genetics of
Parkinson's Disease: A Guide for the Clinician. Movement disorders
clinical practice. 1, 2014, 3-13.

11. Hassan A, Wu SS, Schmidt P, Simuni T, Giladi N, Miyasaki JM, Bloem
BR, Malaty IA, Okun MS. The profile of long-term Parkinson’s
disease survivors with 20 years of disease duration and beyond.
Journal of Parkinson's disease. 5, 2015, 313-9.

12. Berg D, Postuma RB, Adler CH, Bloem BR, Chan P, Dubois B, Gasser
T, Goetz CG, Halliday G, Joseph L, Lang AE. MDS research criteria for
prodromal Parkinson's disease. Movement Disorders. 30, 2015,
1600-1611.

13. Jankovic J. Parkinson’s disease: clinical features and diagnosis.
Journal of neurology, neurosurgery & psychiatry. 79, 2008, 368-76.

14. Pretzer-Aboff |, Galik E, Resnick B. Parkinson's disease: barriers and
facilitators to optimizing function. Rehabilitation Nursing. 34, 2009,
54-60.

15. Thibaut A, Chatelle C, Ziegler E, Bruno MA, Laureys S, Gosseries O.
Spasticity after stroke: physiology, assessment and treatment. Brain
injury. 27, 2013, 1093-105.

16. Koziol LF, Barker LA, Joyce AW, Hrin S. Structure and function of
large-scale brain systems. Applied Neuropsychology: Child. 3, 2014,
236-44.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

ISSN 0976 — 044X

Obeso JA, Stamelou M, Goetz CG, Poewe W, Lang AE, Weintraub D,
Burn D, Halliday GM, Bezard E, Przedborski S, Lehericy S. Past,
present, and future of Parkinson's disease: a special essay on the
200th anniversary of the shaking palsy. Movement Disorders. 32,
2017, 1264-310.

Koseoglu F, Tomruk S. Rehabilitation of the respiratory dysfunctions
in Parkinson's disease. Functional neurology. 16, 2001, 267-76.

Yao SC, Hart AD, Terzella MJ. An evidence-based osteopathic
approach to Parkinson disease. Osteopathic Family Physician. 5,
2013, 96-101.

Jellinger KA. Therapeutics of Parkinson’s Disease and Other
Movement Disorders. European Journal of Neurology. 16, 2009,
107-.

Noyce AJ, Bestwick JP, Silveira-Moriyama L, Hawkes CH, Giovannoni
G, Lees AJ, Schrag A. Meta-analysis of early nonmotor features and
risk factors for Parkinson disease. Annals of neurology. 72, 2012,
893-901.

Chahine LM, Stern MB, Chen-Plotkin A. Blood-based biomarkers for
Parkinson's disease. Parkinsonism & related disorders. 20, 2014, 99-
103.

Lesage S, Brice A. Parkinson's disease: from monogenic forms to
genetic susceptibility factors. Human molecular genetics. 8, 2009,
48-59.

Davie CA. A review of Parkinson's disease. British medical bulletin.
86, 2008, 109-27.

Jyothi HJ, Vidyadhara DJ, Mahadevan A, Philip M, Parmar SK,
Manohari SG, Shankar SK, Raju TR, Alladi PA. Aging causes
morphological alterations in astrocytes and microglia in human
substantia nigra pars compacta. Neurobiology of aging. 36, 2015,
3321-33.

Obeso JA, Rodriguez-Oroz MC, Benitez-Temino B, Blesa FJ, Guridi J,
Marin C, Rodriguez M. Functional organization of the basal ganglia:
therapeutic implications for Parkinson's disease. Movement
disorders: official journal of the Movement Disorder Society. 23,
2008, 548-59.

Connolly BS, Lang AE. Pharmacological treatment of Parkinson
disease: a review. Jama. 311, 2014, 1670-83.

Bushby K, Finkel R, Birnkrant DJ, Case LE, Clemens PR, Cripe L, Kaul
A, Kinnett K, McDonald C, Pandya S, Poysky J. Diagnosis and
management of Duchenne muscular dystrophy, part 1: diagnosis,
and pharmacological and psychosocial management. The Lancet
Neurology. 9, 2010, 77-93.

Cilia R, Akpalu A, Sarfo FS, Cham M, Amboni M, Cereda E, Fabbri M,
Adjei P, Akassi J, Bonetti A, Pezzoli G. The modern pre-levodopa era
of Parkinson’s disease: insights into motor complications from sub-
Saharan Africa. Brain. 137, 2014, 2731-42.

Zhang J, Chew-Seng Tan L. Revisiting the medical management of
Parkinson’s disease: levodopa versus dopamine agonist. Current
neuropharmacology. 14, 2016, 356-63

Haskell WL, Lee IM, Pate RR, Powell KE, Blair SN, Franklin BA, Macera
CA, Heath GW, Thompson PD, Bauman A. Physical activity and
public health: updated recommendation for adults from the
American College of Sports Medicine and the American Heart
Association. Circulation. 116, 2007, 1081.

Chaudhuri KR, Healy DG, Schapira AH. Non-motor symptoms of
Parkinson's disease: diagnosis and management. The Lancet
Neurology. 5, 2006, 235-45.

Gagne JJ, Power MC. Anti-inflammatory drugs and risk of Parkinson
disease: a meta-analysis. Neurology. 74, 2010. 995-1002.

Poewe W, Antonini A, Zijlmans JC, Burkhard PR, Vingerhoets F.
Levodopa in the treatment of Parkinson’s disease: an old drug still
going strong. Clinical interventions in aging. 5, 2010, 229.

Mazibuko Z, Choonara YE, Kumar P, Du Toit LC, Modi G, Naidoo D,
Pillay V. A review of the potential role of nano-enabled drug delivery
technologies in amyotrophic lateral sclerosis: lessons learned from

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

73


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

Int. J. Pharm. Sci. Rev. Res., 58(1), September - October 2019; Article No. 11, Pages: 70-74

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

other neurodegenerative disorders. Journal of pharmaceutical
sciences. 104, 2015, 1213-29.

Olanow CW. Levodopa/dopamine replacement strategies in
Parkinson's disease—future directions. Movement disorders:
official journal of the Movement Disorder Society. 23, 2008, 613-22.

Ceravolo R, Frosini D, Rossi C, Bonuccelli U. Impulse control
disorders in Parkinson's disease: definition, epidemiology, risk
factors, neurobiology and management. Parkinsonism & Related
Disorders. 15, 2009, 111-5.

Desai BS, Monahan AJ, Carvey PM, Hendey B. Blood—brain barrier
pathology in Alzheimer's and Parkinson's disease: implications for
drug therapy. Cell transplantation. 16, 2007, 285-99.

Sachdev PS. The current status of tardive dyskinesia. Australian and
New Zealand Journal of Psychiatry. 34, 2000, 355-69.

Connolly BS, Lang AE. Pharmacological treatment of Parkinson
disease: a review. Jama. 311, 2014, 1670-83.

Hasnain M, Vieweg WV, Baron MS, Beatty-Brooks M, Fernandez A,
Pandurangi AK. Pharmacological management of psychosis in
elderly patients with parkinsonism. The American journal of
medicine. 122, 2009, 614-22.

Wu'Y, Ding Y, Tanaka Y, Zhang W. Risk factors contributing to type 2
diabetes and recent advances in the treatment and prevention.
International journal of medical sciences. 11, 2014, 1185.

Nassar NN, Al-Shorbagy MY, Arab HH, Abdallah DM. Saxagliptin: a
novel antiparkinsonian approach. Neuropharmacology. 89, 2015,
308-17.

Schapira AH. Present and future drug treatment for Parkinson’s
disease. Journal of Neurology, Neurosurgery & Psychiatry. 76, 2005,
1472-8.

Schapira AH, Bezard E, Brotchie J, Calon F, Collingridge GL, Ferger B,
Hengerer B, Hirsch E, Jenner P, Le Novére N, Obeso JA. Novel
pharmacological targets for the treatment of Parkinson's disease.
Nature reviews Drug discovery. 5, 2006, 845.

Hauser RA, Shulman LM, Trugman JM, Roberts JW, Mori A, Ballerini
R, Sussman NM. Study of istradefylline in patients with Parkinson's
disease on levodopa with motor fluctuations. Movement disorders:
official journal of the Movement Disorder Society. 23, 2008, 177-85.

Jones T, Murray R. Current research in and development of
treatments for Parkinson's disease. Pharmaceutical Journal. 287,
2011, 293.

Luginger E, Wenning GK, Bosch S, Poewe W. Beneficial effects of
amantadine on L-dopa-induced dyskinesias in Parkinson's disease.
Movement Disorders. 15, 2000, 873-8.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

ISSN 0976 — 044X

Maccarrone M, Maldonado R, Casas M, Henze T, Centonze D.
Cannabinoids therapeutic use: what is our current understanding
following the introduction of THC, THC: CBD oromucosal spray and
others. Expert review of clinical pharmacology. 10, 2017, 443-55.

Berg D, Godau J, Trenkwalder C, Eggert K, Csoti I, Storch A, Huber H,
Morelli-Canelo M, Stamelou M, Ries V, Wolz M. AFQO056 treatment
of levodopa-induced dyskinesias: results of 2 randomized controlled
trials. Movement Disorders. 26, 2011, 1243-50.

Lopes Olegério R, Bernard Fobbs J, Sousa Lopes B, Strini SA,
Junqueira P, Strini SA, Junqueira P, de Melo AB, Mara L. Parkinson
Disease and Its Clinical Manifestations. Revista de Medicina e Saude
de Brasilia. 7, 2018, 403-411.

Goodwin VA, Richards SH, Taylor RS, Taylor AH, Campbell JL. The
effectiveness of exercise interventions for people with Parkinson's
disease: A systematic review and meta-analysis. Movement
disorders. 23, 2008, 631-40.

Courtney R. The functions of breathing and its dysfunctions and
their relationship to breathing therapy. International Journal of
Osteopathic Medicine. 12, 2009, 78-85.

Fox CM, Ramig LO, Ciucci MR, Sapir S, McFarland DH, Farley BG. The
science and practice of LSVT/LOUD: neural plasticity-principled
approach to treating individuals with Parkinson disease and other
neurological disorders. InSeminars in speech and language 27, 2006,
283-299.

Ferrell B, Connor SR, Cordes A, Dahlin CM, Fine PG, Hutton N,
Leenay M, Lentz J, Person JL, Meier DE, Zuroski K. The national
agenda for quality palliative care: the National Consensus Project
and the National Quality Forum. Journal of pain and symptom
management. 33, 2007, 737-44.

Lorenzl S, Nubling G, Perrar KM, Voltz R. Palliative treatment of
chronic neurologic disorders. In Handbook of clinical neurology 118,
2013, 133-139.

Bindu B, Rath GP. Palliative Care for Neurologically Injured Patients:
Why and How? Journal of Neuroanaesthesiology and Critical Care.
6, 2019, 005-12.

Moens K, Higginson 1), Harding R, Brearley S, Caraceni A, Cohen J,
Costantini M, Deliens L, Francke AL, Kaasa S, Linden K. Are there
differences in the prevalence of palliative care-related problems in
people living with advanced cancer and eight non-cancer
conditions? A systematic review. Journal of pain and symptom
management. 48, 2014, 660-77.

Source of Support: Nil, Conflict of Interest: None.

Corresponding Author’s Biography: Prashant Tiwari
He did B.Pharm from Guru Ghasidas Central University, Bilaspur, Chhattisgarh in 2008 and M.Pharm in
Pharmacology from Siksha O Anusandhan (Deemed to be University), Bhubaneswar in 2010. He was
working as Senior research Fellow (SRF) under Indian Council of Medical Research (ICMR) sponsored

research project at Department of Pharmacology, School of Pharmaceutical Sciences, Siksha O
Anusandhan (Deemed to be University), Bhubaneswar, Odisha. He started his career in School of
Pharmacy, Chouksey Engineering College, Bilaspur as Assistant Professor in 2011 and then he has joined
Royal College of Pharmacy, Raipur in 2014 to present as Assistant Professor. He has completed his
Professional Diploma in Clinical Research (PDCR) in 2018 and Post Gradation Diploma in Computer
Application (PGDCA) in 2014. He has also completed his online training on Good Clinical Practice (GCP)
with a score of 89%. He has published number of research and review articles in various journals in high

impact, indexed with SCI, Scopus and contributed book chapter entitled “Past and Present Drug

n Development for Alzheimer's Disease” published by Bentham Science (elSBN: 978-1-68108-560-9, 2018,
[ ISBN: 978-1-68108-561-6). He has attended several international and national conferences. He got Young
scientist award in 2013 and Young talent award in 2014. He is also a life member of various professional

body like SPER, LASAI and CGSPC etc.

Research Interest: His areas of research include Neuropharmacology, Neurodegenerative disorder,

Neuroendocrinology etc.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

74


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

