Physiology 3 – Exam 1
Nervous System


· CNS – consists of _____________ & _____________

· PNS – consists of _____________ & _____________ nerves

· Contains both motor and sensory fibers

· Connects CNS to _____________, _____________, & _____________________

· PNS Subdivisions

· Somatic ( _____________ )

· Sensory neurons from ___________________________________ to CNS

· Motor neurons from CNS to ___________________

· Autonomic ( __________________ )

· Sensory neurons from _________________ to CNS

· Motor neurons from CNS to ___________________________________

· Parasympathetic / Sympathetic Divisions

· Enteric Nervous System

· Involuntary sensory and motor neurons to ________________

· Functions independently from ________ & ________

· NEURONS – Functional Unit of the Nervous System

· Axon
· Conducts impulses away from the ______________

· May be myelinated

· Arises at _______ __________

· Impulses arise from _________________

· Ends in ___________________

· Axonal Transport

· Slow Axonal Flow

· One direction only - ____________________

· Fast Axonal Flow

· Either direction - __________________ & __________________

· Dendrites

· Conducts impulses toward the ______________

· Numerous, short, branched, & unmyelinated
· Cell Body
· Classification of Neurons

· Sensory ( __________________ ) Neurons

· Transport sensory info from _____________ to ____________

· Motor ( __________________ ) Neurons

· Transport motor info from _____________ to ____________

· Interneurons ( __________________ ) 

· Connect sensory to motor neurons

· 90% of neurons in the body

· Neuroglial cells – smaller, more numerous, CAN divide!

· CNS neuroglia

· Astrocytes

· Form ____________________ barrier

· Metabolise neurotransmitters

· Regulate _______

· Oligodendrocytes

· MOST COMMON

· Myelin sheath

· Analogous to _______________ cells in PNS

· One oligodendrocyte wraps around ____________ axons

· Microglia

· Immune role

· Ependymal Cells

· Produce __________

· PNS neuroglia

· Satellite Cells

· Support neurons

· Schwann Cells

· Myelin Sheath

· Analogous to ___________________ cells in CNS

· One Schwann cell wraps around ______________ axon

· Electrical Signals in Neurons

· Action Potentials – can travel ________________________

· CAN ONLY DEPOLARIZE

· _______- or - __________ Principle

· Stimulated by rapid change in membrane potential (Voltage ONLY)
· ______ rushes in and ______ rushes out

· Travels over cell without dying out

· Maintains the same speed and magnitude

· May arise ONLY at ____________ zone of axon hillock
· No Summation Possible
· Self-Propagating 

· Conduction of the action potential

· Continuous ( _________________ fibers)

· SLOWER

· Saltatory ( __________________ fibers)

· FASTER

· Depolarization only at ______________________

· Graded Potentials – are ______________ membrane changes only

· Can Depolarize (+) or _______________________ (-)

· Arise due to stimuli: Mechanical, chemical or ________________ change

· Amount of change VARIES with strength of stimuli (amplitude)
· May have summation!

· May arise on dendrites or cell body

· Amplitude dies out over the distance it travels
· NOT self-propagating
· NO Refractory Phase
· Repolarizing Phase
· ______ channels open allowing it to rush _______ of the cell
· Refractory Phase
· Absolute Refractory
· Even a strong stimulus cannot active action potential
· Relative Refractory 
· A __________________ stimulus will be able to trigger action potential
· ______ channels still open, but ______ have closed
· Ion Channels

· Leakage (nongated) are always open

· Nerve cells have more _________ than _________ leakage channels

· Membrane permeability to __________ is higher (-70mv)
· Gated Channels

· Voltage, Ligand, & Mechanically gated

· Fiber Types

· A Fibers – LARGEST & FASTESTj
· ____________________, Somatic sensory & motor to skeletal muscle

	α (Alpha)
	Fastest 
	

	β (Beta)
	
	Tactile from skin

	γ (Gamma)
	
	

	δ (Delta)
	Slowest of A Fibers
	Temperature, Pain


· B Fibers 

· ____________________, visceral sensory & autonomic preganglionic

· C Fibers (IV) – SMALLEST & SLOWEST
· ____________________, sensory & autonomic postganglionic motor
· Signal Transmission at Synapses

· Electrical

· Spreads through _________ junctions

· FASTER

· ________-Way transmission

· Chemical

· ________-Way transmission

· SLOWER

· Neurotransmitter release

· Axodendritic: Axon → ______________

· Axosomatic: Axon → ______________

· Axoaxonic: Axon → ______________

· Synapses

· AP reaches end bulb and opens _____________-Gated _______ channels

· Calcium flows ___________ triggering neurotransmitter release

· Neurotransmitter crosses cleft and binds to ligand-gated receptors
· Neurotransmitters

· May be either Excitatory or Inhibitory

· Excitatory (EPSP) is Depolarizing

· Results from opening of _____________-Gated _______ channels

· Cell is more likely to reach (or closer to) threshold

· Inhibitory (IPSP) is HYPERpolarizing

· Results from opening of _____________-Gated _______ or _______ channels

· Cell is less likely to reach (or farther from) threshold

· Removal of Neurotransmitters

· Diffusion, _______________ degredation, Uptake by neurons or glia

· Summation of Signals

· Spatial Summation

· Neurotransmitters from several cells released simultaneously onto the same neuron

· Temporal Summation

· Sum of the effect of neurotransmitters from 2 + firings of the same end bulb

· Classes of Neurotransmitters

· Small Molecules 

· Made in presynaptic end bulb ( _______________ )

· FAST ACTING
· Vesicles are recycled

· Often activate an ion channel

· Cause excitation/inhibition

	Ach
	
	

	Amino Acids
	GABA
	

	
	Gly
	

	
	Glu
	

	
	Asp
	

	Amines
	Norepi & epinephrine
	

	
	Dopamine
	

	
	Seretonin
	

	
	Histamine
	

	NO
	
	


· Neuropeptide 

· Made in _____________ of presynaptic cell
· MORE POTENT, lower amounts released
· Larger molecules

· Vesicles are __________________
· Examples of Neuropeptides

· Hypothalamic-releasing hormones

· Pituitary peptides

· Dual location / action peptides

· Substance P (Enhances perception of _________ )
· Excitatory

· Enkephalins & endorphins

· Block the release of ___________________

· Inhibitory
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Neuronal Groups

· Neuronal Pools

· Excitation – firing only when enough signal is present

· Facilitation – signals that depolarize but don’t reach threshold

· Neuronal Circuits (DRAW THESE!)

	Diverging
	Converging

(Spatial Summation)

	Reverberating

(Short-Term Memory)
	Parallel-After-Discharge

(Math Problems)


Which ones last longer than the stimulus?

· Sensory Receptors

· Classified by Response to Stimuli

· Generator potential

· Produced by free nerve endings, encapsulated nerve endings, & _________________ receptors

· Generates potential in a First-Order neuron

· Receptor Potential

· Vision, hearing, equilibrium, & taste

· Release a __________________________ onto first-order neuron producing post-synaptic AP

· Classified by location

· Exteroreceptors: external stimuli

· Interoreceptors: internal stimuli

· Proprioceptors: position & movement

· Located in _________________________________________________

· Classification by Stimuli

· Mechanoreceptors

· Detect _____________________________________________________

· Thermoreceptors: temperature

· Nociceptors: tissue damage

· Photoreceptors: light

· Chemoreceptors: molecules

· Osmoreceptors

· Adaptation of Receptors

· Rapidly Adapting

· Smell, _________________, touch

· PHASIC

· Adapt quickly, specialized for changing stimuli

· Slowly Adapting

· Pain & _____________________

· TONIC

· Continual , non-changing stimuli

· Tactile Sensations

· Touch >> Crude & __________________

· Pressure

· Vibration

· Itching (free nerve endings)

· Tickle (free nerve endings)

· Tactile Acuity

· Size of receptor fields

· Overlap or receptor fields

· ______ neurons detect 3 locations

· Lateral Inhibition

· Uses inhibitory interneurons

· RECEPTORS

	Name
	Encapsulated?
	Location
	Field
	Adapting
	Senses

	Meissner
	
	
	
	
	

	Merkel
	Free Ending
	
	Small
	
	Discriminated touch

	Ruffini (joint)
	
	Deep
	
	
	

	Pacinian (joint)
	
	Deep
	
	
	

	Hair Root
	Free Ending
	
	Small
	
	Flutter


· Pain Sensation
· Free Nerve Endings

· ___________________ - most potent pain stimulus known

· Little Adaptation

· Types of Pain

· FAST (acute)

· Not felt in __________ tissue

· Larger ____ Fibers

· Slow Pain (Chronic)

· Diffuse, dull

· In both superficial & deep tissues

· Smaller _____ Fibers

· Muscle Receptors

· Spindles

· Stimulated by: _________________

· Response: _____________________

· Golgi Tendon Organs

· Stimulated by: _________________

· Response: _____________________

Basal Ganglia : program ________________ movements & suppress _______________ movements

(Parkinson’s Disease & Huntington’s Disease cause uncontrollable abnormal movement)

Ascending Pathways

	PATHWAY
	TRANSMITS
	First Order Neuron
	Second Order Neuron
	Third Order Neuron

	Dorsal Column
	
	
	
	

	Spinothalamic 
	Lateral:
Anterior:
	
	
	

	Spinocerebellar
	
	
	
	


Descending Pathways
	Pathway
	Tract
	Controls
	Decussation?

	Direct

(Pyramidal)
	Lateral Corticospinal
	
	

	Precise Movement!
	Anterior Corticopsinal
	
	

	
	Corticobulbar
	
	

	Indirect 
	ExtraPyramidal
	
	

	Lesions:
	Side Affected
	Paralysis
	Reflexes
	Muscle Tone

	UMNL
	
	
	
	

	LMNL
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