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Abstract: Motor and non-motor symptoms are hallmarks of Parkinson's disease (PD), a
chronic, progressive neurodegenerative illness caused by the decline of dopamine-producing
neurones in the substantia nigra. Although the exact cause is still unknown, environmental
variables like pesticide exposure and genetic alterations (such as SNCA, LRRK2, and PARK?7)
are involved in its development. Tremors, bradykinesia, stiffness, and postural instability are
the hallmark motor symptoms that are caused by a dopamine deficit in the basal ganglia.
Quality of life is impacted by non-motor symptoms such as mood problems, sleep disruptions,
and cognitive deterioration. By restoring dopamine levels in the brain, Levodopa efficiently
treats motor symptoms and is still the gold standard for treating Parkinson's disease. When
combined with carbidopa to increase delivery and reduce side effects, Levodopa dramatically
enhances motor function, particularly in the early and middle stages of the disease. However,
problems, including dyskinesia and motor irregularities, are linked to prolonged use. Another
treatment option is provided by dopamine agonists, which directly activate dopamine
receptors, especially in younger or early-stage PD patients. They reduce the risk of early
dyskinesia by delaying Levodopa and providing long-lasting symptom alleviation, although
less effective than Levodopa. They do, however, have an increased risk of behavioural and
cognitive adverse effects, including impulse control issues and hallucinations. Combination
therapy maximises symptom management by utilising the advantages of both levodopa and
dopamine agonists, but it necessitates close observation. Treatment plans must change as PD
worsens to strike a balance between effectiveness and adverse effects. Future studies on
sophisticated medication regimens and neuroprotective therapies have the potential to
improve long-term results in the treatment of Parkinson's disease.
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1. Introduction

Parkinson's disease (PD) is a neurological illness that affects predominantly motor function and is
chronic and progressive. It happens when the brain's dopamine-producing neurons are dying off [1].
Although the precise aetiology of Parkinson's disease (PD) remains unclear, genetic and
environmental factors are thought to contribute to the disease's development. Specific genetic
mutations in the SNCA, LRRK2, and PARK?7 genes, for example, have been associated with 10—15%
of instances of Parkinson's disease (PD) and have the potential to cause early-onset PD or increase
vulnerability [2]. Environmental variables are also linked to an increased risk of Parkinson's disease
(PD), such as prolonged exposure to pesticides, specific heavy metals, and head trauma [3].
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The deficiency of dopamine in the basal ganglia, a part of the brain essential for controlling
voluntary movement, is the primary cause of Parkinson's disease (PD). The midbrain region, known
as the substantia nigra is where dopamine is made. Dopamine levels in the basal ganglia are
significantly reduced in Parkinson's disease (PD) due to a gradual loss of dopaminergic neurones in
the substantia nigra [4]. The motor symptoms specific to the condition are brought on by this depletion,
which impairs the brain's capacity to regulate movement. With Parkinson's disease (PD), there is a
slow and irreversible loss of neurons, and as the condition worsens, other neurotransmitter systems
like norepinephrine and serotonin are also impacted. Alpha-synuclein proteins misfolded accumulate
in the brain to form Lewy bodies, a prominent pathogenic characteristic of Parkinson's disease (PD).
The aberrant protein clumps are a contributing factor to the Parkinson's disease neurodegeneration
[5].

There are two groups of Parkinson's disease symptoms: motor and non-motor. The most obvious
symptoms are movement-related, such as bradykinesia (slowness of movement), stiffness, tremors,
and postural instability. Tremors, frequently the first symptom, usually affect the hands or fingers and
are easiest to see when the patient is not moving. Increased muscular stiffness is called rigidity, which
can hurt and restrict the range of motion [6]. Bradykinesia is a characteristic symptom that slows
physical activity, making initiating and executing movements difficult. Later in the disease, postural
instability reduces balance and coordination, which raises the risk of falls [7].

Several non-motor symptoms are also linked to Parkinson's disease (PD), which can have a
significant impact on a patient's quality of life in addition to motor symptoms. In the later stages of
Parkinson's disease (PD), cognitive decline is prevalent, and some individuals develop dementia from
the disease, which affects memory, decision-making, and problem-solving skills. Mood disorders,
including anxiety, depression, and apathy, are also common; these may be brought on by changes in
brain chemistry as well as the difficulties of managing a long-term medical condition. Insomnia,
excessive daytime sleepiness, and REM sleep behaviour disorder are examples of sleep abnormalities
that are common in PD patients and can exacerbate their illness [8].

The main clinical factor used to diagnose Parkinson's disease (PD) is the existence of motor
symptoms. Neurologists look for at least two cardinal signs to diagnose tremors, bradykinesia,
stiffness, and postural instability. Even though there isn't a single test that can diagnose Parkinson's
disease (PD), imaging methods like dopamine transporter scans can help by showing how much
dopamine is active in the brain [9]. The Hoehn and Yahr scale, which categorises the disease into five
phases according to the severity of symptoms, is frequently used to track the progression of
Parkinson's disease. Stage 1 consists of mild, unilateral symptoms with minor impairment, whereas
Stage 5 is characterised by significant disability and bedridden or wheelchair-bound status.
Parkinson's disease is progressive and irreversible; hence, while therapies are available to manage
symptoms, there is presently no known cure, and the condition continues to pose a significant medical
challenge [10].

2. Levodopa

Levodopa is still the most extensively used medication to treat Parkinson's disease (PD) and is
considered the best option for treating motor symptoms. It has been used for decades to treat
Parkinson's disease (PD)-related bradykinesia, stiffness, and tremors. Levodopa acts by restoring
dopamine, a vital neurotransmitter that is depleted as the disease worsens and provides patients at
different stages of the disease with respite [11].

Levodopa acts by treating the leading cause of Parkinson's disease, which is the death of dopamine-
producing neurons in the brain region of the substantia nigra, which controls movement. Dopamine
cannot pass across the blood-brain barrier by itself, so taking dopamine supplements directly won't
work. Levodopa, a chemical before dopamine, can overcome this barrier. Once in the brain, the
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enzyme aromatic L-amino acid decarboxylase (AADC) transforms levodopa into dopamine, hence
raising dopamine levels in the basal ganglia, the region of the brain responsible for controlling
movement [12].

The brain's process of converting levodopa into dopamine is what makes it so successful in treating
Parkinson's disease (PD) motor symptoms. Levodopa helps individuals move better by momentarily
restoring dopamine levels. This helps to lessen symptoms, including tremors, muscle stiffness, and
slow movement (bradykinesia). The increasing loss of dopaminergic neurons is compensated for by
an increase in dopamine availability, which gives the brain some control over voluntary actions again
[13].

Levodopa significantly improves bradykinesia, stiffness, and tremors. It is especially helpful in
lowering motor symptoms in the early to mid-stages of Parkinson's disease. Even after years of illness
development, clinical investigations consistently demonstrate its effectiveness in helping patients
restore motor function. Levodopa is usually used with carbidopa to increase efficacy and lessen
unwanted effects. Carbidopa stops levodopa from prematurely converting to dopamine outside the
brain. By maximising levodopa's delivery to the brain, this combination minimises adverse effects
like nausea while delivering long-lasting symptom alleviation [12].

Long-term use of levodopa is associated with side effects such as dyskinesia, which involves
involuntary, erratic movements that typically develop after years of treatment due to fluctuating
dopamine levels. Another common complication is motor fluctuations, known as the "on-off"
phenomenon, where patients alternate between periods of effective symptom control ("on" periods)
and the return of motor symptoms ("off" periods). These side effects tend to worsen as the disease
progresses, requiring adjustments in treatment strategies [13].

Levodopa remains the most effective treatment for motor symptoms in Parkinson's disease. It is
often used as a first-line therapy because it significantly improves quality of life, especially in the
early stages. Despite long-term complications like dyskinesia and motor fluctuations, its unmatched
efficacy in managing tremors, rigidity, and bradykinesia makes it the cornerstone of PD treatment.
As the disease progresses, levodopa may be combined with other medications or treatments, such as
deep brain stimulation, but it remains central to managing symptoms throughout the disease course
[14].

3.  Dopamine agonists

Parkinson's disease (PD) is treated using a family of medications called dopamine agonists, which
work by imitating the actions of dopamine, a neurotransmitter that is lacking in PD patients.
Dopamine agonists directly activate dopamine receptors, negating the requirement for the brain to
manufacture dopamine on its own, in contrast to levodopa, which is converted into dopamine in the
brain. Dopamine agonists are a valuable therapy option for Parkinson's disease (PD), especially for
younger individuals or those with the disease in its early stages due to their distinct mode of action
[15].

Dopamine agonists mimic the effects of dopamine without the need for dopamine to be present by
attaching to and activating dopamine receptors in the brain. Since the hallmark of Parkinson's disease
is the death of dopamine-producing neurones, these medications make up for the loss by activating
dopamine receptors directly in regions of the brain that regulate movement, such as the basal ganglia.
Dopamine agonists can aid in the regulation of movement and lessen the motor symptoms linked to
Parkinson's disease (PD) by avoiding the brain's process of converting levodopa into dopamine [16].

Dopamine agonists help treat symptoms while avoiding some of the swings associated with
levodopa because they may directly activate dopamine receptors, allowing for more constant receptor
activation. As a result, dopamine agonists may be helpful in the early stages of the disease as they
can alleviate symptoms without requiring the death of neurones to produce dopamine [17].
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Motor symptoms can be effectively managed with dopamine agonists, particularly in the early
stages of Parkinson's disease. Even though they are not as strong as levodopa, they have a longer half-
life and significantly reduce symptoms, enabling longer-term symptom management. This makes
them helpful for postponing the start of levodopa to prevent the long-term problems connected to
levodopa, especially in younger individuals. To lessen motor fluctuations, medications like
pramipexole and ropinirole are frequently given as monotherapy early in the disease or in conjunction
with levodopa later on [18].

Compared to levodopa, dopamine agonists are less likely to cause dyskinesia. Still, they are more
likely to cause cognitive and mental side effects, such as delusions, hallucinations, and problems with
impulse control (like excessive shopping or gambling). Dizziness, drowsiness, and orthostatic
hypotension—sudden dips in blood pressure when standing—are other typical adverse effects. While
lowering the dosage can help control these adverse effects, which are frequently dose-related, careful
monitoring is necessary to prevent hazards such as daytime drowsiness and reduced performance [19].

Dopamine agonists are crucial in the treatment of Parkinson's disease, particularly for younger
patients, since they help postpone the need for levodopa and, consequently, the motor difficulties
linked to long-term levodopa usage. In the early stages of the illness, they are frequently used to
reduce symptoms and preserve motor function. Dopamine agonists are an essential component of
long-term therapy plans because, as the condition worsens, they are commonly used in addition to
levodopa to improve overall symptom management and smooth out motor swings [17].

4. Comparison

Parkinson's disease (PD) is primarily treated with two major pharmacological classes: dopamine
agonists and levodopa. Each has a unique mode of action, degree of efficacy, and range of adverse
effects. Although both are essential to treating the illness, they are frequently utilised in various ways
and at different phases based on the patient's symptoms and the disease's course. A comparison of
these two therapies reveals the advantages and disadvantages of each in terms of managing
Parkinson's disease symptoms [20].

Levodopa is regarded as the gold standard when it comes to effectively treating Parkinson's
disease's motor symptoms. It offers better control over motor problems such as bradykinesia, stiffness,
and tremors, especially in the middle to late stages of Parkinson's disease. According to clinical
research, levodopa provides the most significant gains in motor function, enabling patients to regain
independence in their everyday activities [11]. Contrarily, dopamine agonists, especially in the early
stages of Parkinson's disease (PD), are less potent than levodopa but beneficial in lowering motor
fluctuations and prolonging the "on" periods when symptoms are under control. They are frequently
used to postpone the start of levodopa, which may be advantageous for younger people who may
develop long-term problems from levodopa sooner as a result of having a more prolonged illness [17].

Dopamine agonists and levodopa have quite different adverse impact profiles. Long-term usage of
levodopa is linked to the development of dyskinesia, a condition marked by irregular, uncontrollable
movements that get worse with time. It is believed that dyskinesia is caused by fluctuating dopamine
levels, which can get worse as a patient's condition worsens and when they take levodopa for more
extended periods [21]. Dopamine agonists, on the other hand, are more appealing in the early stages
of therapy due to their decreased risk of dyskinesia. On the other hand, dopamine agonists are more
likely to have cognitive and mental adverse effects, including impulse control disorders (ICDs), which
include excessive shopping, overeating, or gambling [22]. These behaviours can be pretty disruptive,
particularly in younger patients, and may necessitate changing the medication's dosage or stopping it
altogether.

Both medication types can potentially impair cognitive performance, especially in older
individuals. Levodopa, while typically safer from a cognitive perspective, might nonetheless
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aggravate mental loss in people already prone to cognitive impairment [23]. Dopamine agonists are
more likely to produce hallucinations and disorientation [24]. Because of this, clinicians must
carefully consider the advantages of symptom management concerning the risk of cognitive and
mental problems when deciding between the two medications [25].

Early-stage Parkinson's disease (PD) is frequently best treated with dopamine agonists, especially
in younger people. Doctors can assist in delaying the onset of dyskinesia caused by levodopa by
postponing the drug's administration. This will provide longer-term motor control with fewer side
effects [19]. But when the disease progresses, levodopa replaces other medications as the cornerstone
of care because of its unparalleled capacity to manage severe motor symptoms. When Parkinson's
disease (PD) progresses, and patients encounter more severe movement impairments, levodopa works
better than dopamine agonists to enhance everyday functioning and quality of life [13].

Levodopa and dopamine agonists are frequently used in combination to provide the best symptom
management possible as Parkinson's disease advances. By combining the two, patients can take
advantage of Levodopa's enhanced motor control and dopamine agonists' ability to lessen motor
fluctuations and increase the length of "on" periods [26]. By reducing the swings between "on" and
"off" times, this strategy can facilitate better illness management. However, combined treatment also
makes adverse effects more complicated. The addition of dopamine agonists can increase the risk of
mental symptoms such as hallucinations or impulse control difficulties, even though dyskinesia is
still a worry with levodopa. As a result, close observation is necessary to tailor the drug balance to
the individual requirements of each patient [15].

In conclusion, levodopa and dopamine agonists work in tandem to treat Parkinson's disease.
Although levodopa provides better control of motor symptoms, particularly in more advanced stages,
there is a greater chance of long-term side effects such as dyskinesia. Although less powerful,
dopamine agonists can lessen motor fluctuations and postpone the need for levodopa, making them
helpful in therapy's first stages. Combination treatment is frequently used to maximise the benefits of
both drugs while reducing the hazards connected with the long-term use of each one separately. This
gives patients the most thorough symptom management possible.

5. Conclusion

Although levodopa and dopamine agonists are equally crucial for treating Parkinson's disease, they
are not interchangeable in terms of efficacy, side effects, or timing of administration. The most
effective treatment for motor symptoms is levodopa, especially when the condition is advanced.
However, long-term levodopa usage is linked to dyskinesia and motor fluctuations [27]. On the other
hand, dopamine agonists have a longer duration of action and a decreased risk of dyskinesia, but they
are less efficient in regulating motor symptoms [28]. However, they can be challenging for some
individuals, especially the elderly, as they have a higher likelihood of causing impulse control issues
and cognitive adverse effects.

One of these two therapies may be chosen depending on the patient's age, illness stage, and unique
pharmaceutical reaction. Levodopa becomes the go-to medication in advanced illnesses as motor
symptoms deteriorate. However, dopamine agonists are frequently favoured in younger people or
those with early-stage Parkinson's disease to postpone the need for it. Combination treatment reduces
symptoms more effectively, but it must be carefully managed to balance its advantages and
disadvantages [29].

Dopamine agonists and levodopa may serve as a platform for future medicines that could improve
therapy. Better methods for handling the long-term negative effects of existing drugs, as well as
neuroprotective therapies that may halt the course of the illness, are becoming increasingly necessary.
Further research is required to enhance the quality of life for those suffering from Parkinson's disease.
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