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OVERVIEW



• Basal ganglia responsible for motor control, motor learning, 
executive functions and behaviors, and emotions





• Genetic influence is most pronounced in 
individuals who develop symptoms at a 
younger age

• Risk factors for the disease, shown in various 
studies, include a history of carbon monoxide 
poisoning, residing in a rural area, exposure to 
pesticides or herbicides





• Mitochondria dysfunction a loss of efficiency in the electron 
transport chain and reductions in the synthesis of high-energy 
molecules (ATP), is a characteristic of aging, and essentially, of all 
chronic diseases. include neurodegenerative diseases

• Excitotoxicity excessive activation of neuronal amino acid 
receptors

• Cell death resulting from the toxic actions of excitatory amino 
acids.



proteins maintain normal  neurotransmitter 
release

Genetic influence is most pronounced in individuals 
who develop symptoms at a younger age





Substantia 
nigra

Striatum

Nigrostriatal Dopaminergic 
Neurons

•  Substantia nigra critical brain region for the production of dopamine
• Depletion of the neurotransmitter dopamine in the corpus striatum.  This 

depletion results from the death of dopaminergic neurons that project from 
the substantia nigra to the striatum





Cardinal features of Parkinson’s 
disease

Onset usually asymmetric



Bradykinesia

• Slowed voluntary movements
• Less arm swing when walking
• Reduced facial expression, less blinking
• Identify by rapid alternating movements 

during examination

























New class of Parkinson's medications by inhibiting the 
enzyme catechol-o-methyl-transferase (COMT), prevent 
peripheral degradation of Dopamine













• The dopamine transporter (DAT) controls 
dopamine neurotransmission by driving 
reuptake of extracellular transmitter into 
presynaptic neurons.



behavioral 
emotional 
responses

movements, 
rewardsmemory, thinking, 

learning, reasoning, 
problem-solving

mediate vasodilation





• D1 and D5 receptors couple to G stimulatory sites and activate 
adenylyl cyclase. 

• Adenylyl cyclase enzyme that catalyzes the conversion of ATP to 
cAMP

•  cAMP, an intracellular second messenger, activates protein kinase by 
dissociating its regulatory subunit from the catalytic subunit

• Mediate excitatory neurotransmission.





• Mediate inhibitory neurotransmission





D1 and D2 receptor subtypes are found at 10-100 times the 
levels of the D3, D4, D5 subtypes 





Literature Review:

Parkinson Disease  patients: 

Demonstrated significantly higher GABA 
levels in the basal ganglia, which correlated with 
the degree of gait disturbance



Parkinson Disease  patients: 
•would show increased GABA levels in the 
basal ganglia and decreased glutamate in 
the prefrontal cortex 

•Lead to more pronounced abnormalities in 
the GABA and glutamate levels would 
correlate positively with the severity of the 
axial symptoms of PD.


