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Functional Organization of 
Nervous System

Sensory system
Motor system
A i ti f b lAssociation areas of cerebral 
cortex
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Organization of the Nervous System

The Nervous SystemThe Nervous System

Central Nervous System (CNS) Peripheral Nervous System (PNS)

B i S i l C d S NM t NBrain Spinal Cord Sensory NeuronsMotor Neurons

Somatic Nervous System Autonomic Nervous System

自主神經系統

Sympathetic P th ti

自主神經系統
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Sympathetic Parasympathetic

交感神經系統 副交感神經系統





Structure of Neurons

Neurites (processes, fibers):
A （軸突） t d li i f tiAxons （軸突）: to deliver information
Dendrites （樹突）: to receive information



CNS PNSPNS



Synapse

Synapses can be chemical orSynapses can be chemical or 
electrical.





Spinal Cord



(Horse’s tail)(Horse s tail)
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T bl 5 3 (1)
Brain componentsBrain components

大腦皮質Table 5.3 (1)
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Cerebral cortex

B l l i

Cerebral cortex

大腦皮質
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Dorsal column-medial 
lemniscal pathwayp y

1. Touch sensation
2. Position sensation 

(proprioception)



Spinothalamic pathway

1 P i ti1. Pain sensation
2. Temperature sensation



Distal muscle: limbs

Axial muscle: 
trunk muscle
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Secondary Motor Cortexy



Distal muscle: limbs

Axial muscle: 
trunk muscle



Interaction of CNS 
i l d iareas involved in  

movement

Output via αp
motor neuron for 
movement



Basal Ganglia

The basal ganglia include
Caudate nucleus
PutamenPutamen
Globus pallidus (internal 
segment, external segment)
Subthalamic nucleusSubthalamic nucleus
Substantia nigra (pars compacta, 
pars reticulata) 

Striatum:
caudate nucleus + putamencaudate nucleus  putamen



Organization of Inputs to Basal Gangliag p g





Parkinson’s DiseaseParkinson’s Disease

Pathology hallmarks

Nigostriatal degenerationNigostriatal degeneration

Degeneration of 
dopaminergic neurons indopaminergic neurons in 
substantia nigra



Parkinson’s Disease
Clinical symptoms



Parkinson’s Disease
Clinical symptoms

mask-like faces
d f i ldecrease facial 
mobility=blunted expression
decreased blinkingdecreased blinking
characteristic stare
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