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Unit I: Organization of the Nervous System

1. The Vertebrate Nervous System

1. The Peripheral Nervous System
2. The Central Nervous System

1. Neural Induction in the Early Embryo
2. Early Development of the Nervous System
3. Neuronal Proliferation and Migration

Unit II: Electrical Properties of Nerve Cells

3. Origin of Electrical Membrane Potential

1. lonic Equilibrium
2. Steady-State Membrane Potential

4, The Action Potential

1. Characteristics of the Action Potential
2. Voltage-Dependent lon Channels

3. Synaptic Transmission

; 1. Presynaptic Events in Synaptic Transmission
: 2. Postsynaptic Events in Synaptic Transmission

Unit ITI: Sensory Systems

6. General Characteristics of Sensory Systems

1. Sensory Receptor Neurons
2. Processing Sensory Information

7. The Somatic Senses

1. Somatosensory Receptor Neurons
2. Spinal Cord and Brain Stem Pathways for
Somatosensory Information

2. Development of the Vertebrate Nervous System




10.

3. Thalamocortical Processing of Somatosensory
Information

The Visual System

1. Phototransduction
2. Synaptic Organization of the Retina
3. Higher Visual Processing

The Auditory System

1. Hair Cells and the Cochlea
2. The Auditory System of the Brain

Chemical Senses

1. The Olfactory System
2. The Gustatory System

EXAM: First Midterm

Unit IV: Motor Control Systems

e

12.

13.

14.

15.

Neural Control of Muscle Contraction

1. Excitation-Contraction Coupling
2. Neural Control of Muscle Contraction

Spinal Cord Motor Mechanisms

1. Reflexes Controlling Muscle Length, Muscle Tension
and Limb Position
2. Spinal Circuits Controlling Locomeotion

¥

Brain Motor Mechanisms

1. Cortical and Brain Stem Motor Systems
2. Basal Ganglia, Thalamus, and Cerebellum

The Autonomic Nervous System

1. Sympathetic and Parasympathetic Divisions of the
Autonomic Nervous System

2. Brain Systems Controlling the Autonomic Nervous
System -

Translating Sensory Information into
Motor Signals
1. Vestibulo-ocular Reflex

2. Brain Systems Controlling Voluntary Eye
Movements

713

81

81
85
87

95

a5
99

105

105 .
108

115

119

121

121
125

132

132
135

144

144
148

154

154
156

163
163

167



V: Higher Neural Functions

6. The Limbic System: Homeostasis,
- Motivation, and Emotion

1. Anatomy of the Limbic System
. 2. Functional Roles of the Hypothalamus

. Language and Cognition

1. Language
2. Other Cognitive Functions

. Learning and Memory

1. Long-Term Potentiation in the Hippocampus
2. Modification of Synaptic Strength in Reflex Circuits

'\ nit VI: Molecular Neuroscience

19. Molecular Aspects of Neural Development

1. Cell Adhesion Molecules and Neurite Outgrowth
2. Neurotrophic Factors and Synapse Formation

B '20. Genetic and Molecular Biological
Approaches to the Nervous System

1. Genetic and Transgenic Approaches
2. Functional Expression of Genes and Mutagenesis

: EXAM: Second Midterm
F FINAL EXAM
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