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Although clinical manifestation of Parkinson’s disease can vary from person to person, the 
cardinal symptoms are a triad of motor impairments: tremor, rigidity, and bradykinesiacardinal symptoms are a triad of motor impairments: tremor, rigidity, and bradykinesia

During walking, the head and shoulders are stooped, the gait is short and shuffling, and 
there is a loss of automatic movements, such as arm swinging.

8



9



10



Hereditary autosomal dominant early-onset Parkinson’s can be cause by defects in PARK1 
gene, which encodes for alpha-synuclein with Lewy bodies and marked rigiditygene, which encodes for alpha-synuclein with Lewy bodies and marked rigidity

Leucine-rich repeat kinase 2 (LRRK2 or dardarin) is a mutation found in many sporadic 
cases of Parkinson’s disease and may be a risk factor – this may be relevant to the case 
study as this is highly prevalent and it is likely to be a mutation the patient may have.
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Lewy bodies are abnormal aggregates of protein that develop inside nerve 
cells in Parkinson's disease (PD), Lewy body dementia (which can be considered a separate cells in Parkinson's disease (PD), Lewy body dementia (which can be considered a separate 
disease), and some other disorders
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A model of known pathogenetic events in PD shows a principal imbalance between factors
that promote PD (e.g. increased total metal content in the substantia nigra, altered steady-
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that promote PD (e.g. increased total metal content in the substantia nigra, altered steady-
state levels of alpha-synuclein proteins, including its phosphorylation, rise in dopamine-
metabolism-related stress, and exposure to neurotoxins, LRRK2 MUTATION) and factors
that prevent PD (e.g. cigarette smoking, caffeine consumption, expression of wild-type 
Parkin, DJ1, and PINK1, and normal levels of glutathione)
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Direct pathway striatal neurones have D1 dopamine receptors, which depolarizeDirect pathway striatal neurones have D1 dopamine receptors, which depolarize
the cell in response to dopamine. 

In contrast, indirect pathway striatal neurones have D2 dopamine receptors, which 
hyperpolarize the cell in response to dopamine. 

The nigrostriatal pathway thus has the dual effect of exciting the direct pathway
while simultaneously inhibiting the indirect pathway. 

Because of this dual effect, excitation of the nigrostriatal pathway has the net effect 
of exciting cortex by two routes, by exciting the direct pathway (which itself has a 
net excitatory effect on cortex, the drive) and inhibiting the indirect pathway 
(thereby disinhibiting the net inhibitory effect of the indirect pathway or the brake 
on cortex)
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The loss of these dopamine neurones in Parkinson’s disease causes a reduction in The loss of these dopamine neurones in Parkinson’s disease causes a reduction in 
the ability to initiate movement, as the balance between direct pathway excitation 
of cortex and indirect pathway inhibition of cortex is tipped in favour of the indirect 
pathway, resulting in pathological inhibition of motor cortex
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 Nigrostriatal Pathway Nigrostriatal Pathway
- Transmits dopamine from the substantia nigra pars 

compacta (SNc)  striatum
- Associated disorder: Parkinson’s Disease

 Meso = VTA/Nucleus Accumbens

 Mesocortical and Mesolimbic Pathways
- Mesolimbic pathway transmits dopamine from the ventral tegmental area (VTA) in 

the midbrain  limbic system via the nucleus accumbens
- Mesocortical pathway transmits dopamine from the VTA frontal cortex

 Tuberoinfundibular Pathway
- Transmits dopamine from arcuate nucleus of hypothalamus pituitary gland
- Dopamine inhibits pituitary release of prolactin
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• Disruption of the limbic loop occurs due to Parkinson's as the disease affects many 
areas of the brain that control mood (specifically the frontal lobe as well as those areas of the brain that control mood (specifically the frontal lobe as well as those 
areas that produce serotonin, norepinephrine and dopamine), depression may result

• Development of depression proposes that degeneration of mesocortical and 
mesolimbic dopaminergic neurons causes orbitofrontal dysfunction

• This disrupts serotonergic neurons in the dorsal raphe and leads to dysfunction of 
depression-related orbitofrontal-basal ganglia-thalamic circuits

The reward circuit involves midbrain dopaminergic neurones

When the cortex has received and processed a sensory stimulus indicating a 
reward, it sends a signal announcing this reward to the ventral tegmental area 
(VTA)–whose activity then increases 

The group of dopaminergic neurons within the ventral tegmental area are labelled 
A10

A10 neurones send axons to the nucleus accumbens, the septum, the amygdala, 
and the prefrontal cortex – orbitofrontal and medial frontal cortex.

The nucleus accumbens then activates the individual’s motor functions, while the 
prefrontal cortex focuses their attention.
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Besides dopamine (DA), three further key neurotransmitters have been described to Besides dopamine (DA), three further key neurotransmitters have been described to 
be involved in the pathogenesis of PD; namely noradrenaline (NA), acetylcholine 
(ACh), and serotonin (5HT)

Consequentially, non-motor symptoms (NMS) in PD can potentially be related to 
dopaminergic, non-dopaminergic pathogenesis or a combination of both

However, NMS such as depression, fatigue, weight changes and visual 
hallucinations may be driven by deficiency in non-dopaminergic transmitters.
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Computed tomography (CT) and magnetic resonance imaging (MRI) brain scans of people 
with PD usually appear normal.with PD usually appear normal.

Dopaminergic function in the basal ganglia can be measured with 
different PET and SPECT radioactive tracers. Examples are ioflupane (123I) (trade 
name DaTSCAN) and iometopane (Dopascan) for SPECT.

A pattern of reduced dopaminergic activity in the basal ganglia can aid in diagnosing PD.

Fludeoxyglucose (18F) (FDG) PET scan of a healthy brain. Hotter areas reflect higher glucose 
uptake. A decreased activity in the basal ganglia can aid in diagnosing Parkinson's disease.
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Motor features = tremor, bradykinesia, rigidity, postural instability, gait problems
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G protein coupled receptor
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Normal dopamine has half life of 1.5 hours
Amanatadine NMDA-R antagonist and blocks dopamine reuptakeAmanatadine NMDA-R antagonist and blocks dopamine reuptake
Apomorphine = non-selective dopamine R agonist, made from morphine breakdown 
products historically, DOESN’T CONTAIN MORPHINE
Similar to l dopa has on off effect but can be used between l dopa to maintain on period
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Presented with different stimuli, we have a choice of responses (going to the library, crisis, 
watching TV). Our responses are baised on the stimulus. watching TV). Our responses are baised on the stimulus. 

The responses compete, and the strongest one is the one that we act on. 

In this case if bake-off is on, we would choose to watch TV. However if there is an exam the 
next day, we need to pass the exam to become a doctor. So the goal exerts its influence and 
biases the pathway that will most lead to this goal

In order to do this we need:
1. maintain the goal in mind
2. Control systems to be able to inhibit stimulus driven behavior

71



The patient was troubled by her inability to prepare her family’s evening meal. The The patient was troubled by her inability to prepare her family’s evening meal. The 
patient could remember the ingredients for the dishes but she could not organise 
her actions into a proper sequence. She might assemble all of the ingredients but 
become flustered and switch her preparation from one dish to other, or mix up 
which items belonged together 
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In addition there are tests that test individual sections of Executive Function
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