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diseases mostly seen in elderly people however there are early-onset cases from
genetic mutations as well. The different neurodegenerative diseases and their
symptoms and causes are discussed to get a better understanding. Both diseases
have amyloid plaques, neurdfibrillary tangles, and Lewy Bodies. There is no
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INTRODUCTION

Alzheimer's disease (AD) and Parkinson’'s
disease (PD) are individually high-profile and
impactful neurodegenerative disorders, each
affecting millions of patients and indirectly
changing the lives of millions of families as well
(Bhole et al., 2023; Caligiore et al., 2022). Both
diseases are characterized by the selective,
progressive loss of neurons together with
aggregated proteins such as a-synuclein and tau
proteins (Alkhatib, 2020; Dumurgier and Sabia,
2021). However, their sequelae are vastly
different (Khatib, 2022). AD is a major cause of
dementia, currently the seventh leading cause of
death, while PD is predominantly characterized
as a movement disorder (Cleland et al., 2021).
AD is the most common form of
neurodegenerative disease, accounting for 60%
to 80% of such cases and affecting more than 6
million Americans alone (Fernandez-Calle et al.,
2022; Huang et al, 2023). As the world’s
population continues to age, the prevalence of
neurodegenerative diseases is projected to
escalate further (Grochowska and Przeliorz,
2022). PD is the fastest-growing
neurodegenerative disease and, alongside AD,
is now the fourth leading cause of death
(Klinkovskij et al., 2023).

Although the etiologies of AD and PD remain
vague and their pathological mechanisms are
complex, it is generally accepted that these
disorders arise from a combination of genetic
and non-genetic factors, including
neuroinflammation, oxidative stress, and protein
aggregation (Mentis et al.,, 2021). The rate of
these disorders has been rapidly growing
recently with the aging world population (Brolin,
2023). Current diagnostic techniques are varied,
concomitantly offering a wide selection of
methodologies and panels; accuracy is
historically highest among genetic tests
(Ganesan, 2023). The search for new and
improved diagnostics continues in order to
enhance precision and detectability early in the
onset of diseases (Hu et al., 2023). There are
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many detection tools and systems under
development, mainly focused on detecting
protein misfolding at the preclinical stage (Faraji-
Arough et al., 2023). AD and PD share similar
pathophysiology and there is evidence of these
disorders overlapping by causing concomitant
neurodegeneration (Das et al., 2020; Wilson et
al., 2023). Additionally, single pharmaceutical
agents can simultaneously treat symptoms of
both diseases, suggesting shared pathogenic
mechanisms (Minakawa, 2022).

Current Treatment Landscape for
Alzheimer’s and Parkinson’s disease

There are an estimated 50 million people
worldwide living with Alzheimer's disease or
other types of dementia (Nandi et al., 2022).
With continued life expectancy increases, these
figures are expected to triple by the year 2050
(Gustavsson et al., 2023). In order to further
investigate neurodegenerative diseases, such as
Alzheimer's and Parkinson's disease, the
underlying pathophysiology leading to neuronal
death must be understood. In their early stages,
the symptoms of Alzheimer's and Parkinson’s
diseases can be difficult to pick apart (Li et al.,
2022). Both disorders progressively damage and
kill cells needed for normal brain function, yet
they each target different functions of brain cells
(Tahami Monfared et al.,, 2022). Current
treatment plans for Alzheimer's disease often
involve  pharmacological or other non-
pharmacological means (Erekat et al., 2014).
Among the most common medications are
acetylcholinesterase inhibitors (Alkhatib, 2023).
They function to increase concentrations of the
neurotransmitter acetylcholine to help manage
the symptoms of cognitive decline (Wimo et al.,
2023). Non-pharmacological strategies can
include cognitive training and physical exercise
programs (Thangwaritorn et al., 2024). The goal
of these programs is to increase the resilience of
the brain when faced with neurodegeneration
(Nichols et al., 2022). Other treatments in the
field of Alzheimer’'s disease include modulating
BACE1 activity, altering amyloid beta, and

73
PSM Biol Res | https://psmjournals.org/index.php/biolres



PSM Biological Research

reducing the presence of neurofibrillary tangles
(Liang et al, 2021). Currently approved
medications for Parkinson’s disease primarily
revolve around dopamine replacement therapy
(Alkhatib, 2021). These medications often
behave like dopamine in the brain, or attempt to
prevent the breakdown of dopamine. Levodopa
is a direct dopamine replacement and is
considered the gold standard in treatment
(Rostagno, 2022). Two other medications
approved by the FDA include Safinamide and
Xadago. Both reduce the breakdown of
dopamine to help treat Parkinson's symptoms.
Other symptomside medications can include
amantadine, MAO type B inhibitors, and
Catechol-O-Methyltransferase (COMT) inhibitors
(Thangwaritorn et al., 2024). Other non-
pharmacological approaches can include deep
brain stimulation or targeted drug delivery to
improve motor function (Rostagno, 2022).

Innovative Therapeutic Approaches
and Technologies

There is little doubt that Alzheimer’s (AD) and
Parkinson’s disease (PD) are the two types of
neurodegenerative diseases with the most social
and healthcare impact worldwide (Maiese,
2023). The estimated population with such
diseases is around 44 million. Nonetheless, the
rapid development in molecular biology and
biotechnology has provided unique platforms for
researchers to design and examine a wide range
of new drugs and interventions. In recent years,
too, a diversity of therapeutic and technological
advancements has emerged (Igbal, 2020; Igbal,
2021; Kim et al.,, 2023). These include gene
treatments, stem cell interventions, liposome
and nanoparticle fast injections, and monoclonal
antibodies. Additionally, immunotherapies are
emerging as novel approaches to disease
management (Abdullah et al., 2021; Chopade et
al., 2023; Igbal et al., 2018; Mehta et al., 2023).
However, developing such interventions faces
hurdles relating to the design, methodology, and
dissemination. These new ways are difficult and
require close collaborations between disciplines
and practices such as pharmaceutical
engineering, biotechnology, nanomedicine, and
pharmacokinetics (Majolo et al, 2024).
Meanwhile, the development of new
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interventions has not only centered on drugs but
also a broad range of assisting equipment such
as artificial intelligence (Al). Such technologies
are making it possible to diagnose diseases in
ways that were previously considered impossible
- even by the most experienced neurologists and
clinicians. The use of different biosensors
combined with machine-learning algorithms can
efficiently predict pathological mutations or
clinical outcomes of the disease (Mohamed,
2024). Personalized brain simulators for deep
brain stimulations have also been developed
and there are many examples of portable brain
simulators designed for the bedside or home
environment. Overall, the future therapeutic
landscape will not only be enhanced by drug
treatment but also by bioengineering and
biotechnological assistance (Gao et al., 2023).
Practical drug solutions are in motion and will
address important outcomes for the two
diseases. For AD, there are liposome and
nanoparticle technology and patching
innovations (Ross et al.,, 2018). Meanwhile,
experimental gene therapies or stem cell
interventions might boost the treatment of PD
(Yamani et al., 2024). On the other hand,
adjunct approaches should not be disregarded
(Zhang et al., 2023). Many lifestyle interventions,
such as diet and exercise, have been shown to
reduce the pathological development of the
disease or to alleviate symptoms. Intervention is
feasible and affordable (Alkhatib, 2019). A
combination of antioxidant therapies together
with a high-fiber, low-fat diet can reduce the
concentration of metals and slow down cognitive
decline. An example for PD is that a minocycline
treatment can reduce the neuroinflammatory
profile while continuous light prenatal exercise
may enhance brain plasticity in a rabbit PD
model, producing behavioral and cognitive
improvement. Outcomes should encourage
social and healthcare systems to design and
advocate for new muscle and sports venues for
the elderly (Gao et al., 2023; Meghani et al.,
2023).

Future Directions and Concluding
Remarks

Treatment methods for Alzheimer’s disease (AD)
and Parkinson's disease are witnessing
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substantial advancements due to improvements
in awareness and research, appending an
optimistic outlook for the upcoming times (Ciurea
et al.,, 2023; Sharma et al., 2024). Devising
strategies to process an integrated and
comprehensive evaluation of probabilities for
Alzheimer's disease with updated medical
practice and a Bayesian network in the system
of a health examination is a pressing call (Al-
Mutery et al.,, 2023; Ning et al.,, 2022). The
trouble of such a system is far more challenging
linked to a single disease when there are two
types of diseases (Senevirathne et al., 2023). An
integrated model was put to solve the issue, and
the ambitious expectation is that the proposed
methodology can confirm practical and feasible
to detect and handle these diseases made up of
the brain (Arafah et al., 2023).

Since prediction and prevention are better than
treatment for Alzheimer’s disease, the proposed
approach is also applied to the prediction and
prevention (Rogler et al., 2021). A rising number
of ailment-altering treatments are in the
advancement for future management, making it
paramount to prepare and offer health services
involving complex interventions of these
treatments (Younossi et al.,, 2021). People with
probable diagnoses of Alzheimer's disease
should receive additional knowledge, which
involves signposting to maintain health and
social passion provided for the management of
conditions that mimic the manifestations of
Alzheimer's disease (Rovin et al., 2021).
Patients must be given information so they may
make decisions about their desired symptom
treatments (Kadura and Raghu, 2021). Once
option treatments are offered judgments should
display the patient's illness and worthiness
(Ritchie et al., 2017). This will encourage a
treatment-masterful community by requiring
rational and ready usage (Fraenkel et al., 2021,
Lingvay et al., 2022). A vigil or a watch usually
indicates the future course of something
traditionally of human activities (Pouwels et al.,
2022).

In recent times, clearness campaigns intrigue,
and disclosure devices have been employed to
authorize a broad range of lifestyle and health-
associated conduct, for instance, viewing people
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to ‘drink driving’ crusades to reduce road traffic
accidents or to criticize the energy, fats, and
carbohydrate content of foodstuffs to avoid an
increase in diet-pertinent diseases (Kapoor and
Chinnathambi, 2023; Taddei, 2024). This
surveys the consequences of plaques, tangles,
trans-synaptic spread, and brain inflammation
disease, and signals how this data could be cast
off to design biosignature particulars (Chen et
al., 2021; Leng and Edison, 2021).
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