ACTA SCIENTIFIC MEDICAL SCIENCES
Volume 3 Issue 1 January 2019

Review Article

Challenges in Treating Depression and Dementia in Parkinsonism
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Abstract
The changes in brain caused by Parkinson's disease begin in a region which plays an important role in movement. As changes in

brain gradually spread to other parts of brain, they often begin to affect mental functions, including memory [depression] and the
ability to pay attention, make sound judgments, plan the steps needed to complete a task and depression. About 50 to 80 percent of
those with Parkinson's disease eventually experience Parkinson's disease dementia as per estimation. The average time from onset
of Parkinson's to developing dementia is about 10 years. Neuropsychiatric symptoms such as depression and anxiety are common

but often goes undiagnosed and untreated in majority of patients. This oversight can lead to overall worsening outcomes in the
course of the disease leading to therapeutic failure.
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Introduction
Central nervous system [CNS] is a part of the nervous system

that integrates the information that it receives from, and coordinates the activity of, all parts of the bodies of bilaterian animals

that is, all multicellular animals except radially symmetric animals

such as sponges and jellyfish. CNS contains majority of the nervous
system and consists of the brain and the spinal cord.

Along with the peripheral nervous system, it has a fundamen-

tal role in the control of behavior. There are many central nervous

system diseases, including infections of the central nervous system
such as encephalitis and poliomyelitis, neurodegenerative diseases such as Alzheimer's disease, Parkinson’s disease etc [1].

Depression is an affective disorder, defined as disorders of

mood rather than disturbances of thought or cognition; it ranges

from a very mild condition, bordering on normality, to severe psy-

chotic depression accompanied by hallucinations and delusions
[2].

Dementia is a serious loss of global cognitive ability in a pre-

viously unimpaired person, beyond what might be expected from
normal aging. It may be static, the result of a unique global brain

injury, or progressive, resulting in long-term decline due to damage
or disease in the body. Although dementia is far more common in

the geriatric population, it can occur before the age of 65, in which

case it is termed "early onset dementia". A recent survey done by
Harvard University School of Public Health and the Alzheimer's Eu-

rope consortium revealed that the second leading health concern
[after cancer] among adults is Dementia [3,4].

Spirulina is a microscopic and filamentous cyanobacterium that

derives its name from the spiral or helical nature of its filaments. It
has a long history of use as food and it has been reported that it has

been used during the Aztec civilization. Spirulina refers to the dried
biomass of Arthrospira platensis, an oxygenic photosynthetic bac-

terium found worldwide in fresh and marine waters. This alga represents an important staple diet in humans and has been used as a

source of protein and vitamin supplement in humans without any
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significant side-effects. Apart from the high [up to 70%] content of
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Along with the classical theory of decrease in the neurotrans-

protein, it also contains vitamins, especially B12 and provitamin A

mitter levels in the brain leading to the pathogenesis of clinical

cell walls and therefore it can be easily digested [5].

that depression may be associated with neurodegeneration and re-

(β-carotenes), and minerals, especially iron. It is also rich in phenolic acids, tocopherols and γ-linolenic acid. Spirulina lacks cellulose
Dementia in Parkinson’s Disease

Parkinson’s disease (PD) is the second most common neurode-

generative disorder, after Alzheimer’s disease. The typical clinical

motor syndrome of PD is associated with neurodegeneration and
neuronal loss in the substantia nigra and the presence of inclusions that contain the protein α-synuclein (α-syn) known as Lewy
bodies.

However, although the clinical phenotype is predominated by

motor features, it is now well established that a variety of non-

motor features belong to the disease. In particular with regard to
cognition, the prevalence of Parkinson’s disease dementia (PDD) is

roughly estimated to be around 30%, while PDD will occur in over
80% of patients after 20 years of disease [6].

Spirulina is a microalga that can be consumed by humans and

animals. It is usually taken by humans as a nutritional supplement
and is made primarily from two species of cyanobacteria: Arthrospira platensis and Arthrospira maxima.

Arthrospira is cultivated worldwide; used as a dietary supple-

ment as well as a whole food; and is available in tablet, flake and

powder form. It is also used as a feed supplement in the aquaculture, aquarium and poultry industries.

Depression

Mental depression is a chronic illness that affects a person’s

mood, thoughts and physical and behaviour and may range from

very mild condition, bordering on normality to severe depression.
Depression is an affective disorder, defined as disorders of mood
rather than disturbances of thought or cognition; it may range from

a very mild condition, bordering on normality, to severe psychotic
depression accompanied by hallucinations and delusions. The pri-

mary clinical manifestations of major depression are significant

depression of mood and impairment of function. Some features of
depressive disorder overlap those of the anxiety disorders, including panicagoraphobia syndrome, severe phobias, generalized anxi-

ety disorder, social anxiety disorder, posttraumatic stress disorder,
parkinsonism and obsessive-compulsive disorder.

depression, recent studies have also shown the involvement of oxi-

dative stress in the phenomenon [7,8]. Recent evidence suggests
duced neurogenesis in the hippocampus [8, 9]. Despite the devel-

opment of new molecules for pharmacotherapy of depression, it is
unfortunate that this disorder goes undiagnosed and untreated in
many patients. Although the currently prescribed molecules pro-

vide some improvement in the clinical condition of patients, it is at
a cost of having to bear the burden of their adverse effects [9-13].

Mood disorders are one of the most common mental illnesses,

with a lifetime risk of 10% in general population. Prevalence of de-

pression alone in general population is estimated to be around 5%

with suicide being one of the most common outcomes. Commonly
used Antidepressants often cause adverse effects, and difficulty in
tolerating these drugs is the most common reason for discontinu-

ing an effective medication, for example the side -effects of Selective Serotonin Reuptake Inhibitor (SSRIs) include: nausea, diar-

rhea, agitation, headaches. Sexual side-effects are also common
with SSRI’s. The Food and Drug Administration requires Black Box
warnings on all SSRIs, which state that they double suicidal rates

(from 2 in 1,000 to 4 in 1,000) in children and adolescents [14-16].
Dementia

Dementia [taken from Latin, originally meaning "madness",

from de- "without" + ment, the root of mens "mind"] is a serious
loss of global cognitive ability in a previously unimpaired person,
beyond what might be expected from normal aging. It may be

static, the result of a unique global brain injury, or progressive, re-

sulting in long-term decline due to damage or disease in the body.
Although dementia is far more common in the geriatric population

(about 5% of those over 65 are said to be involved), it can occur
before the age of 65, in which case it is termed "early onset dementia" [17,18].

Dementia is not merely a problem of memory. It reduces the

ability to learn, reason, retain or recall past experience and there is

also loss of patterns of thoughts, feelings and activities. Additional
mental and behavioral problems often affect people who have de-

mentia, and may influence quality of life, caregivers, and the need
for institutionalization. As dementia worsens individuals may neglect themselves and may become disinhibited and may become

incontinent. Behaviour may be disorganized, restless or inappro-

priate. Some people become restless or wander about by day and
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sometimes at night. When people with dementia are put in circum-

stances beyond their abilities, there may be a sudden change to

tears or anger (a "catastrophic reaction"). A common symptom of
dementia is for dementia sufferers to deny that relatives, even relatives in their immediate family, are their own relatives [19].

There are many other medical and neurological condition in

which dementia only occurs late in the illness. For example, a proportion of patients with Parkinson's disease develop dementia,
though widely varying figures are quoted for this proportion. (cita-

tion needed) When dementia occurs in Parkinson's disease, the underlying cause may be dementia with Lewy bodies or Alzheimer's
disease, or both [20].

Dementia in parkinson’s disease
PDD can exacerbate the disabilities caused by motor symptoms

in PD, and the presence of cognitive impairment or dementia in

patients with PD is associated with a loss of independence, a lower
quality of life, and a shorter survival time than PD patients without

dementia. The course of decline in PDD is progressive over time
with periods of rapid worsening [21,22].

Age is the most prominent risk factor for PDD independently

from the age of PD onset [23-25]. PDD also correlates with the se-

verity of motor disability, and the aging factor may be additive to

the severity of the motor dysfunction [24,26]. Other factors such as
visual hallucinations, and the PD phenotype [e.g., prominent axial

rigidity and bradykinesia as opposed to tremor], confer risk for the

development of PDD [22,27,28]. Mild cognitive impairment [MCI]

has also been associated with an increased risk of developing PDD
[24,29].

The most common cognitive deficits in PDD include those in

attention, executive functioning, and visuospatial processing. At-

tentional performance may fluctuate, leading to a variable level of
function and a major impact upon activities of daily living [30].

In PDD, short-term memory is impaired, both for initial learn-

ing and immediate recall. Traditionally, amnesic deficits in PD have
been considered to be mainly of retrieval, rather than encoding

and storage. However, memory loss in PDD has been associated

more with a frontally mediated retrieval deficit thus again a deficit
in executive functioning, than to an intrinsic defect [22].

Neuropsychiatric symptoms, including hallucinations and delu-

sions, depression, anxiety, and apathy, are well reported in PD [32].

Dysphoria and depression occur with approximately the same frequency in PDD and AD (40–58%) patients [31,32].

Etiopathogenesis of PDD
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Neuropathology
Several lines of evidence from studies using α-syn immunohis-

tochemistry in postmortem brains implicate cortical α-syn pathology as the strongest correlate of dementia in PDD demonstrating
higher levels of cortical α-syn pathology than do cases of PD with-

out dementia [33-38]. The Braak hypothesis states that Lewy body
pathology progresses in a sequence from the pons and brainstem
via the forebrain and limbic system to the neocortex. These stag-

es might progress in parallel with cognitive decline [39]. Indeed,

many studies have found that the level of global cortical and limbic
α-syn pathology or the levels of α-syn pathology in specific brain
regions, such as the parahippocampal or anterior cingulate gyrus,

can discriminate between PD without dementia and PDD and are

the strongest correlate to PDD when compared with other possible factors such as genetic [35,36,40]. Neurochemically, choliner-

gic deficits occur in patients with PDD, attributed to neuronal loss
in basal forebrain cholinergic nuclei, and are associated with the

transition of α-syn pathology into limbic and neocortical regions
[41-45].

However, despite the crucial role of a-syn in PDD, the hallmark

pathologies of AD, that is, mainly the levels of Aβ plaques and less
the tau neurofibrillary tangles [NFTs], have been found to inverse-

ly correlate with the cognitive status in a subset of PDD patients

[33,40,46]. Cortical α-syn, tau, and Aβ pathologies together have
been shown to more accurately predict dementia than any single
marker alone [34-36,47,48]. Thus, AD pathology [and in particular

Aβ plaque pathology] may have an important role in the pathogen-

esis of PDD and a possible synergy with α-syn pathology [49,50].
Indeed, clinically, patients with PDD and AD pathology have

shorter disease duration, older age at onset of motor symptoms,
and shortened survival times compared to PDD patients without
concomitant AD pathology [51-53]. In summary, the progression

of Lewy body and neurite pathology from subcortical areas into
limbic and cortical structures seems to be the major determinant

of the development of dementia in most individuals with PDD;

however, other pathologies such as that of AD may be implicated in
the underlying neuropathology of PDD [36-53].

Genetics

Genetic factors may also play an important role in the devel-

opment of cognitive impairment in PDD. Some monogenic forms

of PD have been associated with dementia such as those result-

ing from pathogenic mutations of the α-synuclein gene (SNCA),

whereas others such as mutations in leucine-rich repeat kinase 2
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(LRRK2) or the parkin gene do not seem to be as strongly linked

to PDD and DLB. Heterozygous mutations in the b- glucocerebro-

sidase (GBA) gene are associated with an increased risk of PD or
DLB, and GBA-linked [54,55].

PD is associated with a higher risk and an earlier age of onset

of dementia, as well as higher levels of cortical and limbic α-syn

pathology than noncarrier patients with PD. Moreover, polymorphisms of DYRK1A, which encodes a kinase that phosphorylates

proteins such as α-synuclein and amyloid precursor protein, have
been associated with PDD and DLB [56-61].

The APOE ε4 allele has been established as a risk factor for

AD and may also confer an increased risk of dementia in PD, but

further studies are needed [62-64]. The H1/H1 haplotype of the

MAPT gene, encoding for protein tau, has been associated with

an increased risk of some tauopathies, for example, progressive
supranuclear palsy [65]. Interestingly, this variation in MAPT has

been associated with PD as well; however, the risk for PDD as asso-

ciated with the H1/H1 haplotype in PD has been less well studied
[59,60,64,65]. Other possible associations such as the BDNF [Met/
Met] homozygote genotype need further confi rmation [66].

Conclusion

Even though many drugs are available to treat parkinsonism,

but it is quite challenging to treat depression and dementia in

parkinsonism. However judicious use of pharmacological agents
in combination with dose titration may offer beneficial results in
parkinsonism with depression and dementia.

Bibliography
1.
2.

3.
4.

Maton Anthea., et al. “Human Biology and Health”. Englewood
Cliffs, New Jersey, USA: Prentice Hall (1993): 132-144.

Ohman A. “Fear and anxiety: Evolutionary, cognitive, and clinical perspectives”. In M. Lewis and J. M. Haviland-Jones (Eds.).
Handbook of emotions. New York: The Guilford Press (2000):
573-593.
Fadil H., et al. “Early Onset Dementia”. International Review
of Neurobiology. International Review of Neurobiology 84
(2009): 245-262.

Swaminathan N. “How to Save Your Brain”. Psychology Today
45 (2012): 74-79.

5.
6.
7.
8.
9.

63

JC Dillon., et al. “Nutritional value of the alga Spirulina”. World
Review of Nutrition and Dietetics 77.32 (1995): 46.

Hely MA., et al. “The Sydney multicenter study of Parkinson’s
disease: the inevitability of dementia at 20 years”. Movement
Disorders 23 (2008): 837-844.

Rang HP., et al. “Pharmacology. London: Churchill Livingstone
Elsevier (2008).

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. Washington, DC: APA Press
(2000).

Sarandol A., et al. Human Psychopharmacology” Clin Exp 22.2
(2007): 67-73.

10. Ibrahim E., et al. “Venlafaxine modulates depression-induced
oxidative stress in brain and medulla of rats”. Neurochemical
Research 32.3 (2007): 497-505.
11. Baldessarini RJ. “Fifty years of biomedical psychiatry and
psychopharmacology in America. In: American psychiatry after World War II: (1944-1994). Menninger R, Nemiah, J, eds.
Washington DC: American Psychiatric Press (2000): 371-412.
12. Musselman DL., et al. “Biology of mood disorders. In: The
American psychiatric press textbook of psychopharmacology”.
Schatzberg AF., Nemeroff CB, eds. Washington DC: American
Psychiatric Press: (1998): 549-588

13. Tripathi KD. “Essentials of medical Pharmacology”. 6th edition
Medical Publishers (P) Ltd: New Delhi, India (2008).
14. WHO. “Mental and Neurological Disorders”. Fact sheet No.25.
World Health Organization (1998).

15. Stahl SM. “Essential Psychopharmacology: Neuroscientific
basis and Practical Applications”. Cambridge University Press
Cambridge (1998).
16. Lenzer Jeanne. “Antidepressants double suicidality in children,
says FDA”. BMJ 332.7542 (2006): 626.

17. Sadock., et al. “Kaplan and Sadock’s concise textbook of clinical psychiatry (3rd ed.)”. Philadelphia: Wolters Kluwer/Lippincott Williams and Wilkins (2008): 52.
18. Fadil H., et al. “Early Onset Dementia”. International Review of
Neurobiology 84 (2009): 245-262.
19. Geddes John., et al. “Psychiatry. Oxford [Oxfordshire]: Oxford
University Press (2005): 141.

Citation: Chandrashekar R and Mohandas Rai. “Challenges in Treating Depression and Dementia in Parkinsonism”. Acta Scientific Medical Sciences 3.1
(2019): 60-65.

Challenges in Treating Depression and Dementia in Parkinsonism

20. Galvin JE., et al. “Clinical phenotype of Parkinson disease dementia”. Neurology 67.9 (2006): 1605-1611.

64

35. Irwin DJ., et al. “Neuropathologic substrates of Parkinson disease dementia”. Annals of Neurology 72 (2012): 587-598.

21. Rosenthal E., et al. “Association between cognition and function in patients with Parkinson disease with and without dementia”. Movement Disorders 25.9 (2010): 1170-1176.

36. Irwin DJ., et al. “Parkinson’s disease dementia: convergence of
alpha- synuclein, tau and amyloid-beta pathologies”. Nature
Reviews Neuroscience 14 (2013): 626-636.

23. Kempster PA., et al. “Relationships between age and late progression of Parkinson’s disease: a clinico-pathological study”.
Brain 133 (2010): 1755-1762.

38. Hurtig HI., et al. “Alpha-synuclein cortical Lewy bodies correlate with dementia in Parkinson’s disease”. Neurology 54.10
(2000): 1916-1921.

22. Emre M., et al. “Clinical diagnostic criteria for dementia associated with Parkinson’s disease”. Movement Disorders 22.12
(2007a):1689-1707.

37. Duda JE., et al. “Novel antibodies to synuclein show abundant
striatal pathology in Lewy body diseases”. Annals of Neurology
52.2 (2002): 205-210.

24. Levy G., et al. “Combined effect of age and severity on the risk
of dementia in Parkinson’s disease”. Annals of Neurology 51
(2002): 722-729.

39. Braak H., et al. “Cognitive status correlates with neuropathologic stage in Parkinson disease”. Neurology 64 (2005): 14041410.

26. Levy G., et al. “Motor impairment in PD: relationship to incident dementia and age”. Neurology 55 (2000): 539-544.

41. Ballard C., et al. “Differences in neuropathologic characteristics across the Lewy body dementia spectrum”. Neurology
67.11 (2006): 1931-1934.

25. Williams-Gray CH., et al. “The distinct cognitive syndromes
of Parkinson’s disease: 5 year follow-up of the CamPaIGN cohort”. Brain 132 (2009): 2958-2969.

27. Jankovic J and Poewe W. “Therapies in Parkinson’s disease”.
Current Opinion Neurology 25 (2012): 433-447.

28. Galvin JE., et al. “Clinical phenotype of Parkinson disease dementia”. Neurology 67.9 (2006): 1605-1611.

29. Litvan I., et al. “Diagnostic criteria for mild cognitive impairment in Parkinson’s disease: Movement Disorder Society Task
Force guidelines”. Movement Disorders 27.3 (2012): 349-356.

30. Bronnick K., et al. “Attentional deficits affect activities of daily
living in dementia associated with Parkinson’s disease”. Journal of Neurology, Neurosurgery, and Psychiatry 77 (2006):
1136-1142.
31. Aarsland D., et al. “Predictors of nursing home placement in
Parkinson’s disease: a population-based, prospective study”.
Journal of the American Geriatrics Society 48 (2000): 938-942.

32. Aarsland D., et al. “Neuropsychiatric differences between Parkinson’s disease with dementia and Alzheimer’s disease”. International Journal of Geriatric Psychiatry 16 (2001): 184-191.

33. Jellinger KA. “Morphological substrates of parkinsonism with
and without dementia: a retrospective clinico-pathological
study”. Journal of Neural Transmission 72 (2007): 91-104.

34. Compta Y., et al. “Lewy- and Alzheimer-type pathologies in
Parkinson’s disease dementia: which is more important?”
Brain 134 (2011): 1493-505.

40. Kovari E., et al. “Lewy body densities in the entorhinal and anterior cingulated cortex predict cognitive defi cits in Parkinson’s disease”. Acta Neuropathology 106 (2003): 83-88.

42. Perry EK., et al. “Cholinergic correlates of cognitive impairment in Parkinson’s disease: comparisons with Alzheimer’s
disease”. Journal of Neurology, Neurosurgery, and Psychiatry
48.5 (1985): 413-421.
43. Whitehouse PJ., et al. “Basal forebrain neurons in the dementia of Parkinson disease”. Annals of Neurology 13 (1983): 243248.

44. Yarnall A., et al. “The interplay of cholinergic function, attention, and falls in Parkinson’s disease”. Movement Disorders 26
(2011): 2496-2503.
45. Shimada H., et al. “Mapping of brain acetylcholinesterase alterations in Lewy body disease by PET”. Neurology 73 (2009):
273-278.

46. Jellinger KA., et al. “Impact of coexistent Alzheimer pathology
on the natural history of Parkinson’s disease”. Journal of Neural Transmission 109.3 (2002): 329-339.
47. Tsuboi Y., et al. “Increased tau burden in the cortices of progressive supranuclear palsy presenting with corticobasal syndrome”. Movement Disorders 20.8 (2005): 982-988.

48. Kotzbauer PT., et al. “Pathologic accumulation of alpha-synuclein and Abeta in Parkinson disease patients with dementia”.
JAMA Neurology 69.10 (2012): 1326-1331.

Citation: Chandrashekar R and Mohandas Rai. “Challenges in Treating Depression and Dementia in Parkinsonism”. Acta Scientific Medical Sciences 3.1
(2019): 60-65.

Challenges in Treating Depression and Dementia in Parkinsonism

49. Masliah E., et al. “b-amyloid peptides enhance a-synuclein accumulation and neuronal deficits in a transgenic mouse model
linking Alzheimer’s disease and Parkinson’s disease”. Proceedings of the National Academy of Sciences of the United States of
America 98 (2001): 12245-12250.

50. Clinton LK., et al. “Synergistic interactions between Abeta, tau,
and alpha-synuclein: acceleration of neuropathology and cognitive decline”. The Journal of Neuroscience 30 (2010): 72817289.
51. Compta Y., et al. “Cerebrospinal tau, phospho-tau, and betaamyloid and neuropsychological functions in Parkinson’s disease”. Movement Disorders 24.15 (2009): 2203-2210.

52. Halliday GM., et al. “The progression of pathology in Parkinson’s disease”. Annals of the New York Academy of Sciences
1184 (2010): 188-195.
53. Halliday G., et al. “The progression of pathology in longitudinally followed patients with Parkinson’s disease”. Acta Neuropathology 115 (2008): 409-415.

54. Poulopoulos M., et al. “The neuropathology of genetic Parkinson’s disease”. Movement Disorders 27.7 (2012): 831-842.

65

63. Tsuang D., et al. “APOE epsilon4 increases risk for dementia
in pure synucleinopathies”. JAMA Neurology 70.2 (2013): 223228.
64. Wider C., et al. “An evaluation of the impact of MAPT, SNCA
and APOE on the burden of Alzheimer’s and Lewy body pathology”. Journal of Neurology, Neurosurgery, and Psychiatry
83 (2012): 424-429.
65. Hoglinger GU., et al. “Identification of common variants infl
uencing risk of the tauopathy progressive supranuclear palsy”.
Nature Genetics 43 (2011): 699-705.

66. Guerini FR., et al. “BDNF Val66Met polymorphism is associated with cognitive impairment in Italian patients with Parkinson’s disease”. European Journal of Neurology 16.11 (2009):
1240-1245.

Volume 3 Issue 1 January 2019
© All rights are reserved by Chandrashekar R and
Mohandas Rai.

55. Sidransky E., et al. “Multicenter analysis of glucocerebrosidase
mutations in Parkinson’s disease”. The New England Journal of
Medicine 361.17 (2009): 1651-1661.
56. Alcalay RN., et al. “Cognitive performance of GBA mutation
carriers with early-onset PD: the CORE-PD study”. Neurology
78.18 (2012): 1434-1440.

57. Clark LN., et al. “Association of glucocerebrosidase mutations with dementia with lewy bodies”. JAMA Neurology 66.5
(2009): 578-583.

58. Nalls MA., et al. “A multicenter study of glucocerebrosidase
mutations in dementia with Lewy bodies”. JAMA Neurology
70.6 (2013): 727-735.
59. Neumann J., et al. “Glucocerebrosidase mutations in clinical
and pathologically proven Parkinson’s disease”. Brain 132
(2009): 1783-1794.

60. Tsuang D., et al. “GBA mutations increase risk for Lewy body
disease with and without Alzheimer disease pathology”. Neurology 79.19 (2012): 1944-1950.

61. Jones EL., et al. “A pilot study examining associations between
DYRK1A and alpha-synuclein dementias”. Neurodegenerative
Diseases 10 (2012): 229-231.

62. Morley JF., et al. “Genetic influences on cognitive decline in
Parkinson’s disease”. Movement Disorders 27.4 (2012): 512518.

Citation: Chandrashekar R and Mohandas Rai. “Challenges in Treating Depression and Dementia in Parkinsonism”. Acta Scientific Medical Sciences 3.1
(2019): 60-65.

