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Abstract

Background: Dementia is a cognitive degenerative disease generally associated with Alzheimer disease, but victims with Parkinson’s disease
also develops dementia at the latter stage. Dementia associates with irreversible loss of memory, and no medicinal cure is yet available. We here put

some light on possible cell therapy for dementia.

Aim: Neural stem cells are multipotent cells which are capable of self-replication and differentiation into neurons, astrocytes or oligodendro-
cytes in the central nervous system. They produce Dopamine, neural factors, and therefore, one can expect that NSC transplantation can ultimately
provide a better therapeutic approach in the treatment of dementia as well as Parkinson’s disease (PD).

Methods: We discussed the merits and demerits of using hNSCs cells over other possible candidate cells.

Results: As we found that hNSCs can secrete Dopamine as well as some neurotropic factors, like Brain-Derived Neurotropic Factor (BDNF) and
Glial cell-Derived Neurotropic Factors (GDNF) which can support the proliferation of hNSCS and its Dopamine production ability, hNSCs can supply

dopamine and also can stop a-synuclein aggregation.

Conclusion: hNSCs, therefore, could be a better cell regiment for cell transplantation therapy for dementia as well as PD.
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Running Title

Possible therapies for dementia in PD

Introduction

Dementia is a broad term that stands for an irreversible loss of
thinking ability, memory, and other mental capabilities. The cause
is still unknown, but believed to be due to aging, loss of neural cells
due to some neurotoxic agents, external brain injury, etc. However,
Dementia/Alzheimer Disease is still considered as an idiopathic
disease, like Parkinson’s Disease (PD)."?

In fact, Dementia is not a disease, rather a group of symptoms
caused by various conditions. Dementia generally associated with
Alzheimer patient, but also found with PD, where the motor neuron
defects, slow muscle movements, posture defects are the main clas-
sic symptoms.® The scanty supply of Dopamine, a neurotransmitter,
due to the loss of DA-ergic neural cells in the substantia nigra (SN),
causes the development of PD* The less availability of Dopamine
in the Hippocampus region, the center of learning and memory in

the brain, can also cause the damage of the brain cells there, and
develops dementia.®

The key brain changes linked to Parkinson’s disease (PD) and
Parkinson’s Disease Dementia (PDD) are abnormal microscopic de-
posits of alpha-synuclein, a protein found widely in the brain with
a normal function not yet known. The deposits are called “Lewy
bodies” after Frederick H. Lewy, M.D., the neurologist who discov-
ered those in1900s. Lewy bodies are found in several other brain
disorders, including Lewy body dementia (LBD). Evidence suggests
that Lewy body dementia (LBD), Parkinson’s disease (PD) and Par-
kinson’s disease dementia (PDD) may be linked to the same un-
derlying abnormalities in the brain processing of alpha-synuclein,
which forms tangles and stop the cell-cell communication for neu-
ral transmission.®

About 5-8% of adults over age 65 have some form of demen-
tia. This percentage doubles every 5 years after 65. As many as half
of people in their 80s have some dementia, but may improve with
treatment. However, many of the diseases that cause dementia ar-
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en't curable. Here we will discuss the possible therapeutic aspects
of dementia.

Therapeutic Aspects

Experts don't yet understand how to prevent Parkinson's dis-
ease. In some instances, there seems to be a genetic predisposi-
tion to develop Parkinson's disease, but this isn’t always the case.
Research is underway to find new ways to treat and prevent the
disease.Treatment of dementia depends on its cause. In the case of
most progressive dementias, including Alzheimer's disease, there is
no cure and no treatment that slows or stops its progression. But
there are drug treatments that may temporarily improve symp-
toms. The same medications used to treat Alzheimer's are among
the drugs sometimes prescribed to help with symptoms of other
types of dementias. Non-drug therapies can also alleviate some
symptoms of dementia. Ultimately, the path to effective new treat-
ments for dementia is through increased research funding and in-
creased participation in clinical studies.

Drug therapy

Cholinesterase inhibitors: Cholinergic deficits are prominent
in patients who have dementia associated with Parkinson's disease.
In a double-blind, placebo-controlled study,” showed that rivastig-
mine, an inhibitor of acetyl cholinesterase and butyryl-cholinester-
ase, led to meaningful treatment benefits in patients with dementia
with Lewy bodies.”

Antipsychotic drugs: A drug category sometimes prescribed
for behavioural symptoms of Alzheimer’s-should be used with ex-
treme caution because they may cause serious side effects in up to
50% of those with Parkinson’s disease dementia or Lewy body de-
mentia. Side effects may include sudden changes in consciousness,
impaired swallowing, acute confusion, episodes of delusions or hal-
lucinations, or appearance or worsening of Parkinson’s symptoms.

Carbidopa-Levodopa: Treating movement symptoms in those
with Parkinson’s dementia can be challenging, because carbido-
pa-levodopa-the chief treatment for Parkinson’s movement symp-
toms-can sometimes aggravate hallucinations and confusion in
those with Parkinson’s dementia or Lewy body dementia.

Anti-Depressant: Depression is common in individuals with
Parkinson’s disease dementia and Lewy body dementia, and may
be treated with a type of antidepressant called selective serotonin
reuptake inhibitors (SSRIs). REM(rapid eye movement) disorder
may be treated with clonazepam.

Surgery

Deep brain stimulation (DBS): A procedure called deep brain
stimulation may also be used to treat Parkinson's disease. It sends
electrical impulses into the brain to help control tremors and
twitching movements. Some people may need surgery to manage
Parkinson's disease symptoms. Surgery may involve destroying
small areas of brain tissue responsible for the symptoms. However,
these surgeries are rarely done since deep brain stimulation is now
available.
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Non-medicinal management of PD/AD/ Dementia

A routine exercise can help keep muscles flexibility and mobil-
ity. Exercise also releases natural brain chemicals that can improve
emotional well-being.

i. High protein meals can benefit your brain chemistry

ii.  Physical, occupational, and speech therapy can help your
ability to care for yourself and communicate with others.

Cell therapy: The success of cell therapy depends on the right
selection of cells

Among the above treatments nothing seems to be suitable for
having a permanent cure from AD/PD/Dementia. However, the
cure is possible if cell therapy can be done using a right cell that can
grow, produce dopamine, can survive for longer period of times, but
can differentiate, and should not have any ethical issues.

Human neural stem cells (hNSCs) can be considered as a poten-
tial therapeutic regiment to treat PD patients.? hNSC contains Tyro-
sine hydroxylase (TH) that catalyzes the initial, rate-limiting step
in the biosynthesis of catecholamines, including DA, noradrenaline,
and adrenaline.” The most important physiological aspect of func-
tional hNSCs, as we see in our experiments, that they not only have
the capability to synthesize DA but also release DA in response to
substrate (DOPA)-induced condition than those obtained in control
groups.'’ These cells also express DAT (Dopamine Transporter),
an another marker for mature and functional DA neurons, plays a
key role in terminating dopaminergic signalling by catabolizing any
excess DA which is neurotoxic also, to DOPAC,3,4-Dihydroxypheny-
lacetic acid.’

Therefore, hNSCs being equipped with DA production, release,
and its breakdown, can efficiently control the physiologic level of
DA in the synaptic cleft can be a better choice over any other.® How-
ever, hNSCs is a slow growing cells and senesce after a few passages
rendering a low level of supply for treatment. Attempts are going
to develop in our lab a natural cell modification method by cell-cell
interaction to increase the growth potential and survival length of
hNSCs along with its DA-ergic quality.

Discussion

Parkinson's disease is a movement disorder. It can cause the
muscles to tighten and become rigid. This makes it hard to walk
and do other daily activities. People with Parkinson’s disease also
have tremors and may develop cognitive problems, including mem-
ory loss and dementia.

Parkinson's disease is most common in people who are older
than 50. The average age at which it occurs is 60. But some younger
people may also get Parkinson's disease. When it affects someone
younger than age 50, it's called early-onset Parkinson's disease.
Parkinson's disease is a chronic and progressive disease. It doesn't
go away and continues to get worse over time. The absence of dopa-
mine makes it hard for the brain to coordinate muscle movements.
Low dopamine also contributes to mood and cognitive problems
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later in the course of the disease. Early onset Parkinson's disease
is often inherited and is the result of certain gene defects. Parkin-
son's disease symptoms usually start out mild, and then progres-
sively get much worse. The disease starts with: Tremors that affect
the face and jaw, legs, arms, and hands; Slow, stiff walking; Trouble
maintaining balance; Problems with coordination; and eventually
get worse and include: Depression; Gastrointestinal problems (like
constipation); Problems with urination; Trouble chewing and swal-
lowing food; Memory loss; Hallucinations; Dementia; Weight loss.

Parkinson’s disease causes physical symptoms at first, and then
gradually problems with cognitive function, including forgetfulness
and trouble with concentration, may arise later. As the disease gets
worse with time, many people develop dementia. This can cause
profound memory loss and makes it hard to maintain relationships.
Parkinson’s disease dementia can cause problems with: Speaking
and communicating with others; Problem solving; Understanding
abstract concepts; Forgetfulness; Paying attention, etc.

NSCs being equipped with DA synthesis and its breakdown to
maintain the physiologic level of DA in the synaptic cleft can be a
better choice over any other cells in these therapeutic lists, like in-
duced pluripotent stem cells (IPSCs), Midbrain-derived hNSCs, and
embryonic stem cells (ESCs). Propensity to form teratoma, ethical
issues, and involvement of cumbersome processes are some from
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many to limit their uses clinically.** hNSCs being a need-based
supplier of DOPA will not produce any neural tube defects like long
term DOPA therapy, and further these cells have DA scavenging sys-
tems, like Dopamine Transporter (DAT) and monoamino oxidase B
enzyme.® However, hNSC, since a slow growing cells and senesce
after a few passages, it needs some modifications to increase their
growth potential and survival length, along with their DA-ergic
quality.

Cell-Cell interaction, a method for cell modifications was well
known now-a-days and described elsewhere.!* We are presently
attempting towards that strategy to improve the growth potential
and survival length of hNSCs along with their capabilities to pro-
duce Dopamine and BDNF/GDNF. hNSCs, are equally active in syn-
thesizing BDNF/GDNF proteins,**® which can prevent neuronal
loss and induces regenerative response, during aging process with
cognitive decline.'*-%2

The conclusion of this paper is to show that hNSCs can be used
for cell-therapy of Dementia as the disease is associated with scanty
supply of Dopamine as well as deposition of alpha-synuclein (Lewy
bodies) in the brain, which forms tangles and stop the cell-cell com-
munication for neural transmission.®**-?° In brief, a modified hNSCs
in near future can be a solution for Dementia/AD/PD, the most yet
unanswered neurodegenerative diseases. (Figure 1)

Figure 1: At a Glance three major neurodegenerative ailments related to cognitive impairment.
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