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LECTURE 5: Nerve Impulses
· What are the Cells of the Nervous System?
· Afferent axon 

· bringing information ____________ a structure
· Efferent axon 

· carrying information ___________from a structure
· Interneurons or Intrinsic neurons 

· those whose dendrites and axons are completely contained within a structure
· What is a Nerve Impulse?
· Electrical message that is transmitted down the __________________of a neuron
· The impulse does not travel directly down the axon but is _________________  at points along the axon
· The speed of nerve impulses ranges from approximately _____ m/s to _____ m/s
· What is a Resting Potential?
· The state of the neuron __________to the sending of a ____________________
· The membrane of a neuron maintains an ____________________ gradient 
· A ______________ in the electrical charge inside and outside of the cell
· At rest, the membrane maintains an electrical _______________________or a difference in the electrical charge of two locations
· The inside of the membrane is slightly _____________ with respect to the outside (approximately -70 millivolts)

· The membrane is _____________________________, allowing some chemicals to pass more freely than other
· Sodium, potassium, calcium, and chloride pass through channels in the membrane
· When the membrane is at rest:

· Sodium channels are ___________________
· Potassium channels are partially closed allowing the slow passage of sodium
· What is the Sodium-Potassium Pump?
· A __________________complex that continually pumps _____________sodium ions out of the cells while drawing ______________potassium ions into the cell
· Helps to maintain the ______________________gradient
· The electrical gradient and the concentration gradient work to pull sodium ions into the cell
· The electrical gradient tends to pull potassium ions into the cells
· How does a Nerve Impulse Generate?
· The resting potential remains ______________ until the neuron is ____________
· Hyperpolarization refers to ____________________the polarization or the difference between the electrical charge of two places.

· Depolarization refers to _______________ the polarization towards zero
· The threshold of excitement refers to any stimulation beyond a certain level and results in a massive _________________________
· What is an Action Potential?
· A Rapid ___________________________ of the neuron
· Stimulation of the neuron past the threshold of excitation triggers a nerve impulse or _____________________________
· In a motor neuron, the action potential begins at the ________________ (a swelling where the axon exits the soma).

· Propagation of the action potential is the term used to describe the transmission of the action potential down the axon
· The action potential does not directly travel down the axon
· What are Voltage-Gated Channels?
· Membrane channels whose permeability depends upon the ______________difference across the membrane
· Sodium channels are voltage activated channels
· When sodium channels are opened, positively charged sodium ions rush in and a subsequent ________________________ occurs
· What happens after an Action Potential is reached?
· Sodium channels are quickly _______________________
· The neuron is returned to its resting state by the opening of _________________channels
· _______________________ ions flow out due to the concentration gradient and take with them their __________________charge
· The sodium-potassium pump later restores the original distribution of ions
· What is the Refractory Period?
· After an action potential, a neuron has a refractory period during which time the neuron _____________________another action potential
· The absolute refractory period is the first part of the period in which the membrane ________________________ produce an action potential.

· The relative refractory period is the second part in which it take a stronger than usual stimulus to trigger an action potential
· What Happens at the Nodes of Ranvier?
· The myelin sheaths of axons are interrupted by short unmyelinated sections called nodes of Ranvier.

· At each node of Ranvier, the action potential is _______________________ by a chain of positively charged ion pushed along by the previous segment
· What is Saltitory Conduction?
·  “Jumping” of the action potential from ______________________________
· Provides rapid conduction of ______________________
· Conserves __________________________-for the cell

· _________________________ is disease in which the myelin sheath is destroyed and associated with poor muscle coordination. 

