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THE

 NERVOUS SYSTEM
The nervous system is responsible for regulating the body's responses to internal and external stimuli. It controls thought processes such as memory, learning , and emotion, as well as regulating muscle movement, reactions to pain, heat, cold, and etc. 

The Neuron

Reflex Arc

Major Portions of the Brain Continued

General Functions of the Brain
Cerebrum: Includes all lobes of the brain and their respective functions

Thalamus: The main input center for sensory information entering the cerebrum and the main output center for motor information leaving the cerebrum.

Hypothalamus: Important for homeostatic regulation, controls the pituitary gland.

Pons: Participates in some automatic body functions, such as breathing.

Medulla Oblongata: Controls many automatic body functions such as breathing, heart rate, and digestion.

Cerebellum: Important in coordination and error checking during motor, perceptual, and cognitive functions. Involved in learning and remembering motor skills.

Corpus Callosum: Bridges the left and right cerebral hemispheres and allows communication between the two. 

Lobes of the Brain
Frontal Lobe: Controls speech and muscle movement

Parietal Lobe: Controls speech, taste, and reading

Occipital Lobe: Controls vision

Temporal Lobe: Controls smell and hearing

Central and Peripheral Nervous System
The Central Nervous System (CNS) consists of the brain and the spinal cord.

The Peripheral Nervous System (PNS) consists of all nerves branching away from the spinal cord into different areas of the body.
Nerve Impulses
During the resting stage of neurotransmission, the Na+ and K+ channels' activation gates are closed, and the membrane's resting potential is maintained. 

During Depolarization, a stimulus opens the activation gates on some Na+ channels, the Na+ influx through those channels depolarizes the membrane.

During the rising phase of action potential, most of the Na+ channels are opened and the inside of the membrane becomes positive in comparison to the outside of the membrane. 

During the falling phase of action potential, the inactivation gates of Na+ channels close, blocking Na+ influx. The activation gates on most K+ channels open, allowing K+ efflux, making the inside of the cell more negative. 

During undershoot, both gates of the Na+ channels are closed but the activation gates of some K+ channels open. The membrane returns to its resting state. 

The downtime following an action potential during which another action potential cannot be initiated is called a refractory period.
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Neurotransmission

Synaptic Vessels containing neurotransmitter fuse with the presynaptic membrane. neurotransmitters travel across the synaptic cleft and bind to ligand gated ion channels in the postsynaptic membrane allowing diffusion of K+ and Na+ through the channels. 
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EPSP (Excitatory Postsynaptic Potentials): EPSPs move the membrane potential toward the threshold (makes the postsynaptic neuron less likely to generate an action potential)

IPSP (Inhibitory Postsynaptic Potentials): IPSPs move the membrane potential away from the threshold (makes the neuron more likely to generate an action potential)

