Physiology 3

Special Senses Review
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OLFACTION
Cell Types

· Olfactory Receptors

· _______________ neurons with cilia (olfactory hairs)

· Supporting Cells

· _______________ epithelium

· Innervated by _________________

· Basal Stem Cells

· Will replace dead receptor cells monthly

· Olfactory Glands

· Innervated by _________________

Sense of Smell

· Adaptation is FAST / SLOW and is specific to the odor.

· Olfaction is sensitive, meaning it has a LOW / HIGH threshold.

· Differentiation of stimulus intensity is GOOD / POOR and a 30% change is required to be detected.

Olfactory Pathway

· Odorants Bind to receptors

· Receptors are coupled to ____ Proteins which activate _____________________

· cAMP & Phospholipase C may act as secondary messengers

· ______ or ______ channels open

· Depolarization occurs triggering nerve impulse along axon of olfactory ______________ cell

· Axons of olfactory receptors form the olfactory ____________ and pass through the ____________ plate to synapse in the olfactory __________ 

· Olfactory bulbs is part of the ___________________

· This is the ONLY sense where the first synapse is in the telencephalon

· __________ order neurons from the olfactory bulb will form the olfactory __________

· Olfactory Tract synapses in the Primary Olfactory Area of the _____________ Lobe

· Additional pathways lead to the ____________ lobe for conscious identification of odors
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Gustatory Sense
	Taste
	Molecule / Ion
	Channel / Receptor

	Sour
	
	

	Salty
	
	

	Bitter
	
	

	Sweet
	
	

	Umami
	
	


Papillae & Taste Buds

· Vallate – Located on the _________ of the tongue

· Fungiform – Locates on the entire tongue

· Foliate – More numerous during ______________
· Filiform – NO Taste

Gustatory Pathway

· ____________ Order neurons found in Cranial Nerves

	________ to anterior 1/3 tongue
	________ to Posterior 1/3 tongue
	________ to palate and epiglottis


· Signals Travel to _____________ then to _____________ or _______________ & ______________

· Primary Gustatory Area on _____________ Lobe
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Visual System
Anatomy of the Eye
· Tarsal Glands

· _________ secretions along outside of eyeball to keep lids from sticking together

· Conjunctiva

· Palpebral & bulbar

· Stops at _______________ edge

· Vascular, dilation of vessels results in appearance of “bloodshot” eyes

· Lacrimal Apparatus

· Lacrimal gland is lateral and superior to eye, drains medially toward nose

· Tears contain _______________ that kill bacteria

· Fibrous Tunic ( ____________ layer)

· Sclera

· White Outer layer of dense connective tissue
· Helps protect the eye and maintain ___________ of eye

· Provides site for muscle attachment

· Continuous with ______________ 
· Junction forms the Scleral Venous Sinus

· Cornea

· Avascular & Transparent

· __________ & __________ light as it enters the eye

· Helps to focus the light

· Has the greatest refractory power of the eye
· Three Layers: ________________, ________________, & ________________ 
· Nourished by tears & _______________ humor
· Vascular Tunic ( ____________ layer)
· Choroid

· _______________ are pigmented epithelia cells

· Pigments absorb scattered light

· Provides nutrients to retina

· Iris & Pupil
· Colored Portion of the Eye

· __________ Unit Smooth Muscle, controls light entering the eye

· Circular Muscle Fibers ( ______________ pupillae)
· Contract to ___________ the pupil

· Innervated by the ____________________

· Radial Muscle Fibers ( ______________ pupillae)
· Contract to ___________ the pupil

· Innervated by the ____________________

· Ciliary Body
· Ciliary Muscles

· Smooth Muscle, controls shape of ________

· Creates tension on ________________ and _______

· When RELAXED there is ________ tension on Ligaments

· Makes the lens shape ____________

· When CONTRACTED there is ________ tension on Ligaments

· Makes the lens shape ____________

· Ciliary Processes

· Secrete _______________ humor

· Suspensory Ligaments

· Attach ________ to ______________________

· Retina ( ____________ layer)
· Contains light-sensitive neurons

· ___________________ (Fovea centralis) is area of greatest _________________

· __________________ = Blind Spot

· Site where the _________________ exits the back of the eyeball

· Visible with opthalmoscope on the ____________ side of the eyeball

· Compartments (Cavities of interior Eyeball)
· Anterior (to lens)

· 2 CHAMBERS

· Anterior Chamber: Between ______________ & ______________

· Posterior Chamber: Between ______________ & ______________

· Filled with _____________ humor

· Produced by ___________________

· Continually drained, replaced every ______ minutes

· Flows through pupil from ____________ chamber to ____________ chamber

· Drains into _______________________ at junction of cornea & sclera

· Glaucoma: Increased pressure of aqueous humor, not enough drainage
· Posterior (to lens)

· Filled with _____________ humor

· Formed during embryonic life

· Lens

· Avascular

· Held in place by ________________ ligaments attached to ______________ muscle

· Transparent & biconvex

· Focuses light onto ___________

· Cataract: _______________ of lens

Function of the Eye

· Refraction: ______________ of light

· 75% of Refraction in the eye is done by the ____________, 25% by the __________

· Divergence: Light Striking a ____________ surface

· Convergence: Light Striking a ____________ surface

· Causes the image to be ____________ & _______________

· Lens of the eye is Biconvex

· Focal Point: Where light rays _______________ and cross

· Refraction Conditions

· Emmetropia ( _____________ )

· Myopia ( _____________ )

· Can’t see distant objects

· Eyeball is too ________ or lens is too __________

· Light is focused ______________retina

· Glasses are concave
· Hypermyopia ( _____________ )

· Can’t see near objects

· Eyeball is too ________ or lens is too __________

· Light is focused ______________retina

· Glasses are convex

· Astigmatism

· Uneven surface of ____________

· Parts of the image will be out of focus

· Presbyopia

· Lens has become less elastic, less curvature, required reading glasses

· Accommodation of the Lens: changing ___________ to focus the light

· Viewing of a Distant Object

· Ciliary Muscles RELAX / CONTRACT

· INCREASED / DECREASED tension on suspensory ligaments

· Lens is pulled into _________ shape



FLAT=FAR
· INCREASED / DECREASED convergence for more distant focal point

· Pupil Dilates

· Divergence of eyeballs by using the _____________ muscles (CN _______ )

· Viewing of a Near Object

· Ciliary Muscles RELAX / CONTRACT

· INCREASED / DECREASED tension on suspensory ligaments

· Lens expands into _________ shape

· INCREASED / DECREASED convergence for closer focal point

· Pupil Constricts
· Convergence of eyeballs by using the _____________ muscles (CN _______ )
· Constriction of the Pupil: regulates amount of light entering eye

· Pupil Dilation

· When Viewing ____________ object

· Pupil Constriction

· When Viewing ____________ object

Pathway of Light Processing

· Retina

· Pigmented Epithelium

· Non-visual, absorbs stray light (helps keep image clear)

· 3 layers of Neurons

· Photoreceptors

· Rods - ____________ Vision

· Dectect shades of gray in dim light

· 120 Million

· Discriminates ____________ & _____________

· Distributed along _______________
· Cones - ____________ Vision

· Sharp Vision

· 6 Million

· Densely Located in the ________ of ________________
· [image: image4.jpg]Semicircular canal

Malleus  Incus

Internal auditory canal

Vestibulocochlear
(Vill) nerve:

Vestibular branch
Cochlear branch

Auricle

Cochlea

Stapes in
oval window|

cartilage Cerumen il oot JTC nasopharynx

by secondary tympanic
membrane)

External auditory canal  Eardrum Auditory tube

Frontal section through the right side of the skull
showing the three principal regions of the ear

@ o Wiey & Sons, .



Photopigments
· Arranged into Discs and replaced rapidly

· _______________ (protein) + _______________ (vit A derivative)

· Cones have 3 different opsin proteins for 3 different colors

· Rhodopsin Cycle – Reaction of Pigments to Light

· Isomerization (Light Phase – Requires Light Energy)

· Light causes the cis-retinal within the opsin to straighten into _____-retinal

· Bleaching (Dark Phase – Does NOT Require Light Energy)

· Trans-retinal reacts with enzyme and separates from _______ leaving it colorless

· Regeneration (Dark Phase)

· Enzyme converts trans-retinal back to cis-retinal and it is able to reattach to opsin

·  Opsin segments in cones are more sensitive to wavelength of light, and will only react to a specific wavelength

· Rhodopsin Cycle is FASTER in the _____________

· Receptor Potentials

· In Darkeness – Na+ channels are __________ and are firing

· This releases _______________ which inhibits the bipolar cells

· In Light - Na+ channels are ________ and are hyperpolarized

· Release of ________________ STOPS, therefore the bipolar cells are no longer inhibited

· Regeneration of Photopigments

· Faster in ___________, therefore the _______ contribute little to daylight vision

· Bipolar neurons

· The only retinal neurons that fire action potentials

· One cone cell synapses onto ______ bipolar cell (not sensitive but accurate)

· _____ rod cells converge onto one bipolar cell (sensitive but not accurate)

· Electrotonic conduction allows for ________________ conduction

· Ganglion Neurons

· _______ million photoreceptors converge onto 1 million ganglion cells

· Axons of ganglion cells form the __________________

· 2 other cell types

· Horizontal Cells

· Enhance _______________ by lateral ______________ of nearby _____________ cells

· Lateral Inhibition provides greater ______________ & ________________

· Amacrine Cells

· Excite ________________ cells if levels of illumination change
Pathway of Nerve Signal

· Light penetrates the back of the retina
· ______________ transduce light into action potentials

· ______________ excite bipolar cells (sending signal back inside the eyeball)
· Bipolar cells excite ___________________

· Axons of ________________ form the Optic Nerve and leave the eyeball

· Optic Nerve travels to ________________________ of the thalamus and then through the optic _______________ to the Primary Visual Cortex in ______________ lobe

AUDITORY System
Anatomy of the Ear

· External Ear

· Auricle ( ____________) of elastic cartilage

· External Auditory Canal with _________________ glands producing wax

· Terminates at ______________ membrane

· Middle Ear

· Air filled cavity in the ______________ bone

· Contains auditory ossicles connected by ___________________ joints

· Malleus

· Connects to the tympanic membrane and the incus

· ___________ ____________ muscle attaches to malleus

· Limits movement of malleus and can tense eardrum

· Innervated by ________________ branch of CN _______

· Incus

· Transmits vibrations from malleus to _____________

· Stapes

· ______________ muscle inserts on the stapes

· Prevents over-vibration of stapes from loud noises

· Innervated by CN _______

· Transmits vibrations to the __________ window

· __________________ tubes lead to pharynx

· Inner Ear

· Bony Labyrinth filled with ________________ (similar to __________ )

· _________________ canals, 
_______________, & ________________

· Membranous Labyrinth filled 
with ________________ (high in _________)

· ______________, _____________, 
________________, 3 _______________ 
ducts, & _____________

· Innervated by ______________________ Nerve 
(CN VIII)

· Cochlea

· 3 fluid filled canals

· ________ Vestibuli

· Vibration of the stapes on the ________ window sends vibration into the ________________ (fluid) of the scala vestibule
· Seperated from the cochlear duct by the _______________ membrane
· Scala _________________

· Filled with _______________

· Seperated from the cochlear duct by the _______________ membrane

· Connects with the scala vestibule at the _________________

· _________________ duct

· Filled with _______________

· Functional organ of hearing: Organ of ____________ (spiral organ)

· Organ of Corti

· Situated on the _____________ membrane above the scala tympani

· Made of __________ cells with _________________ (microvilli)

· Microvilli make contact with ______________ membrane

· Gelatinous membrane that sits on top of organ of corti

· Inner hair cells synapse with 1st order neurons whose cell bodies are in the organ of corti

Sound waves

· Frequency of a vibration is ____________

· Higher frequency results in higher ____________

· Intensity of sound is the size (amplitude) of the vibration (Loudness)

· Measured in ___________

· Higher frequencies vibrate the ___________ of the cochlea

· Lower frequencies vibrate the ___________ of the cochlea

Physiology of Hearing

· ____________ collects sound waves

· _______________ membrane vibrates and transmits sounds to the _____________

· Malleus transmits vibrations to ____________, which transmits them to the stapes

· Ossicles amplify the vibration

· Stapes transmits the vibration to the ________ window, pushing on the _______________ (fluid) in the scala ______________

· Vibrations travel through the scala vestibule, reaching the helicotrema and continuing on to the scala _______________

· Pressure fluxuations in the scala tympani move the _________ cells in the organ of corti against the ______________ membrane

· Microvilli are bent, opening _____________-gated channels that allow for influx of ______

· Depolarization spreads and causes _____________-gated _______ channels to open

· This causes relase of neurotransmitter onto first order neuron

· Action Potential travels along ____________ branch of CN _______ 
· Signal travels to the cochlear nucleus in the ________________ (ipsilateral side) and from there to the _____________ _______________ nuclei of the pons (bilaterally)

· Fibers ascend to the ____________ ________________, ______________, & to the primary auditory cortex in the ________________ lobe

Deafness

· Nerve Deafness

· Damage to ________________

· Conduction Deafness

· Damage to ________________

· Tests for Deafness

· Weber – Used to distinguish _______________ or _____________ deafness

· Use tuning fork to compare sensitivity of Left and Right ears

· If there is ______________ impairment, the sound will be louder in the affected ear

· If there is ______________ impairment, the sound will be louder in the normal ear

· Rinne – Used to assess possible _______________ deafness

· Compares bone and air conduction

· Places tuning fork onto the mastoid process and then in the air near the ear

· If there is ______________ impairment, the sound will be audible by bone conduction but not by air
· If there is ______________ impairment, the sound will be more audible by air conduction than by bone conduction

Vestibular System
Equilibrium

· Static

· Detection of head orientation relative to ___________

· _____________ receptors in saccule and utricle

· Dynamic

· Detection during _______________

· _____________ receptors within ampulla of semicircular ducts

Detection of ROTATIONAL Movement

· 3 Semicircular Canals filled with __________________

· Posterior Canal – detects ___________ bending

· Superior Canal – detects ______________ & ______________

· Horizonal Canal – detects lateral _______________

· Receptors - ____________ _________________

· Sensory hair cells are embedded in a gelatinous ______________

· Stereocillia with a _______________ (taller hair cell)

· Kinocillia are aways oriented toward the same direction

· Movement of the other hairs TOWARD the kinocillium causes ______________ (more ion channels open)

· Movement of the other hairs AWAY from the kinocillium causes ______________ (more ion channels close)

· When you movement of the _______________ (fluid) bends the cupula stimulating hair cells to release the neurotransmitter ________________

· NOT stimulated when there is NO movement or movement at a __________________

· Sensitivity – 1 degree/second

Detection of LINEAR Movement

· Organs

· Utricle ( _______________ movement) & Saccule ( ______ & _________ movement)

· Filled with __________________

· Sensory Structure: _____________ with hairs imbedded in a gelatinous _______________ membrane
· ________________ of calcium carbonate sit atop the _______________ membrane adding weight

· Hair cells are oriented in different directions and can detect motion in all directions

Pathways

· ________ cells of Macula and Ampulla send signals to the ____________ portion of CN _______

· Fibers from the CN VIII end in the vestibular nuclei in the _______________ & ______________

· Fibers from these areas then lead to controls for eyes, head, neck, and postural movements

· ______________ receives constant input which it sends to motor areas of the cortex

· VERIGO: one of the _______________ canals is stimulated and is oriented opposite to the direction of _________________ movement

Reflexes

· Nystagmus - ________________ eye movement
· SLOW Component – in the direction of ________________ flow

· FAST Component – recovery phase of eye rotation – opposite direction to ________________ flow

· This is the direction of Nystagmus

· Falling Reactions

· Change in tonus of antigravity muscles

· Increased tonus on the _________________ side toward which the endolymph is displaced

· Decreased tonus on _________________ side


Rotational Movement: Ampulla



Linear Movement: Macula
________  Blindness


(daltonism) Absence of certain cone pigments





________  Blindness


(nyctalopia) Decreased rhodopsin or vit A, difficulty seeing in low light
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