SPECIAL SENSES LAB

Objectives:

1. Locate and identify the structures associated with olfaction on models and microscope slides (structures are listed below).

2. Locate and identify the structures associated with gustation on microscope slides and on models.

3. Locate and identify the accessory structures associated with vision (structures are listed below).

4. Locate and identify the major structures of the human eye on models (structures listed below).

5. Locate and identify the major parts of the retina on microscope slides (structures listed below).

6. Use correct dissecting techniques to observe the major structures of the eye in cow or sheep eyes.

7. Locate and identify the major structures of the eye in cow or sheep eyes (structures listed below).

8. Locate and identify the major structures of the ear on models (structures listed below).

9. Locate and identify the major structures of the cochlea on models (structures listed below).

10. Locate and identify the major structures of the cochlea on microscope slides (structures listed below).

Materials:

· tongue models

· tongue slides

· nose models

· olfactory epithelial slides

· eye models

· eye slides

· ear models

· preserved cow or sheep eyes

· goggles

· disposable gloves

· dissecting scissors

· blunt metal probes
· forceps

· dissecting pans
· scalpels
structures associated with gustation:

1. Locate and identify the structures associated with gustation on models and microscope slides of the tongue. 

_____ papillae (pa-PIL-ē) (These are epithelial and connective tissue projections on the tongue surface. They are surrounded by deep, narrow depressions. Most of our taste buds are housed within the walls of the papilla along the side facing the depression where taste buds occur.)

_____ taste buds (Structures in papillae where taste receptors are found)
structures associated with olfaction:

1. Locate and identify the structures associated with olfaction on models and microscope slides of olfactory epithelia. 
_____ olfactory receptor cells (also called olfactory neurons) (These are bipolar neurons on the olfactory epithelium) 

_____ cilia (also called olfactory hairs) (These are thin, unmyelinated extensions that have receptors that bind odor molecules.)
Introduction to Vision:

Light reflects or is generated from objects in the world and enters your eye through the cornea, the tough, clear tissue covering the front of your eye. Because the tissue of the cornea is much denser than air, light is refracted as it passes into your eye. This initial refraction begins the focusing process. Light then passes through the pupil, the dark hole at the center of the iris. 

The muscular iris expands or contracts to regulate the amount of light transmitted through the pupil. Your eye's lens then focuses the light to make an image on your retina, a thin layer of light-sensitive cells that lines the back of your eyeball. These cells, the rods and cones, are photoreceptors (they sense light). They send electrical impulses to the brain via the optic nerve. The brain interprets these signals as images. Rods are the most sensitive to light and therefore provide gray vision at night. Cones are mainly active in bright light and enable you to see color.

accessory structures associated with vision:

1. Locate and identify the accessory structures associated with vision. 
_____ palpebrae (also called eyelid) (pal-PĒ-bre) 
_____ palpebral fissures (also called eye slits) (PAL-pē-bral) (The upper and lower lids are separated by the eye slits.)

_____ medial palpebral commissures (also called medial canthi or medial angles) (The upper and lower eye lids meet at the medial and lateral palpebral commissures.)

_____ lateral palpebral commissures (also called lateral canthi or lateral angle)

_____ levator palpebrae superioris (This is a skeletal muscle that voluntarily opens the eye. It runs anteriorly from the posterior roof of the orbit, enters the upper eyelid, and inserts on the tarsal plate.) 

_____ conjunctiva (kon junk TĪ-vuh) (This is a layer of stratified squalmous epithelium that lines the eyelids and the anterior surface of the sclera of the eyeball (not the cornea). It produces a lubricating mucus.)

_____ palpebral conjuctiva (PAL-pē-bral kon-junk- TĪ -vuh) (This is a part of the conjunctiva  that covers the internal surface of the eyelids.)

_____ ocular conjuctiva (also called bulbar conjuctiva) (This is the part of the conjuctiva that folds back over the external, anterior surface of the eye.)

_____ conjunctival sac (This is the slitlike space that forms between the eye surface and the eyelids)

_____ lacrimal gland (LAK-ri-mal) (This organ produces tears to wash the surface of the eye. It is located on the dorsolateral surface of the eye. It contains an enzyme (called lysozyme) that attacks bacteria-lysozyme.)

_____ lacrimal puncta (PUNKG-ta) (These are tiny openings where lacrimal fluid passes into.  Singular= punctum)

_____ superior oblique muscles (This muscle depresses the eye and turns the eye laterally.)

_____ inferior oblique muscles (This muscle elevates the eye and turns it somewhat laterally.)

_____ superior rectus muscles (This muscle turns the eye superiorly (upward).)

_____ inferior rectus muscles (This muscle turns the eye inferiorly (downward).)

_____ medial rectus muscles (This muscle turns the eye medially (inward).)

_____ lateral rectus muscles (This muscle turns the eye laterally (outward).)

HUMAN EYE STRUCTURES:

1. Identify the three layers of the eye on human eye models. 
Three Layers of the Eye:

_____ fibrous tunic (This is the most external layer of the eye. It consists of dense connective tissue arranged into two different regions: sclera and cornea).

_____ vascular tunic (This is the middle layer of the eye. It has three parts: the choroid, the ciliary body, and the iris.)

_____ sensory tunic (also called retina) (This is the deepest layer of the eye. It consists of two layers: a thin pigmented layer and a thicker neural layer.)

2. Identify the structures associated with each of the layers of the eye on human eye models. 

Fibrous Tunic: 
_____ cornea (KOR-nē-uh) (This is a transparent portion of the fibrous tunic of the anterior surface of the eye that covers the iris and pupil.)

_____ sclera (SKLER-uh) (This is the outer layer of the eye also known as the "white of the eye." This dense irregular connective tissue forms the white area of the anterior surface. It gives shape and rigidity and protects internal parts.)

_____ scleral venous sinus (also called canal of Schlemm) (This is a large blood vessel on the sclera near the junction of the cornea and sclera (limbus). It allows aqueous humor to drain out of the eye.)

Vascular Tunic: 
_____ choroid (KŌ-royd) (This is the middle, vascular layer in the wall of the eye It is a dark brown membrane that lines most of the internal surface of the sclera It contains a large amount of pigment that absorbs light rays so they are not reflected within the eye.)

_____ ciliary body (SIL- ē -ar- ē) (This is a thickened ring of tissue that encircles the lens. It is made of ciliary muscle and ciliary processes.)

_____ ciliary muscles (SIL-ē-ar-ē) (At the front of the eye, the choroid becomes the ciliary body. The ciliary body secretes aqueous humor and contains smooth muscle called ciliary muscle that alters the shape of the lens for near or far vision.)

_____ ciliary processes (These are folds that are part of the ciliary body.)

_____ suspensory ligaments/zonule (This extends from the ciliary body to the lens. These fibers position the lens so that light passing through the pupil passes through the center of the lens.)

_____ iris (This is a  contractile structure made up of smooth muscle that forms the colored portion of the eye. It regulates the amount of light entering the eye. The iris changes shape, focusing on objects that are close up and objects that are far away.)

_____ pupil (PŪ-pil) (This is the  opening in the center of the iris through which light enters the eye. It is controlled by the iris.)

Retina (Sensory Tunic): 
_____ oro serrata (Ō-rah sē-RAH-tah) (This is the jagged margin between the posterior and anterior region of the retina. It continues anteriorly to cover the ciliary body and the posterior side of the iris.)

_____ macula lutea (This is a yellowish region of the retina. In the center of it is the fovea centralis.)

_____ fovea centralis (This is the portion of the retina providing the sharpest vision. It has the highest concentration of cones. It is part of the macula lutea, the area where no rods are found.)

_____ optic disc (also called the blind spot) (This area of the retina lacks rods and cones therefore light focused on it cannot be seen.)

LENS:

_____ lens (This is the transparent body lying behind the iris and pupil and in front of the vitreous humor. It focuses light rays onto the retina.)

Anterior Cavity: 
_____ anterior chamber (also called anterior segment) (This is the segment of the eye anterior to the lens.)

_____ posterior chamber (also called posterior segment) (This is the segment of the eye posterior to the lens.)

_____ aqueous humor (AK-wē-us HŪ-mer) (This fluid circulates within the eye. It maintains eyeball shape and prevents the eyeball from collapsing. It also transmits light and keeps the retina smoothly applied to the choroid so that the retina will be well nourished and form clear images. It also helps nourish the lens and cornea, since neither has blood vessels.)

Posterior Segment: 
_____ vitreous humor (VIT-rē-us) (This thick, jelly-like fluid fills the anterior chamber of the eye. It helps stabilize the shape of the eye and supports the retina.)

Optic Nerve:

See Fig. 19.12 on p. 582 in the McKinley & O’Loughlin textbook.

_____ optic nerves (cranial nerve II) (This is a nerve that carries signals from the eye to the optic chiasm.)

PARTS OF THE RETINA: 
1. Locate and identify the major parts of the retina on microscope slides (structures listed below).

Layers:

_____ neural layer 

_____ pigmented layer
Neural Layer:

_____ ganglion cells 
_____ bipolar cells 
_____ rods
_____ cones
By dissecting the eye of a cow or sheep, which are similar to the eyes of all mammals, including humans, you will gain an understanding of the structure and function of the parts of the eye.

Cow or sheep Eye structures:

1.  Obtain a cow or sheep eye, place it in your dissecting pan. 

2.  Rotate the eye until the larger bulge or lacrimal (tear) gland is on the top of the eye. The eye is now in the position it would be in a body as you face the body.

3.  On the outside of the eye, note the fat that surrounds the eye and cushions it from shock. The lacrimal gland forms a bulge on the top superficial area of the eye. There are also reddish, flat muscles around the eye that raise, lower, and turn the eye. The eyelids are two moveable covers that protect the eye from dust, bright light, and impact.) Locate the optic nerve. 

_____ optic nerve  (This is a white cord on the posterior portion of the eye about 3 mm thick just toward the nasal side.) 

4.  Turn the eye so that it is facing you and examine these structures on the front surface of the eye: 

_____ sclera (This is the tough, white outer coat of the eye that extends completely around the posterior and lateral parts of the eye. ) 

_____ cornea (The cornea is a tough, clear covering over the anterior portion of the eye (iris and pupil). Preservative often makes this appear cloudy.)
_____ iris (The iris is suspended between the cornea and the lens. A cow’s iris is brown. Human irises come in many colors, including brown, blue, green, and gray.) 

_____ pupil (This is the round dark opening in the center of the eye. A cow or sheep’s pupil is oval, not round.) 

5. Place the eye in the dissecting pan so it is again facing you. 

6. Using your scalpel, pierce the white part of the eye or sclera just posterior to the edge of the cornea. Make a hole large enough for your scissors. 

7. Using your scissors, carefully cut around the eye using the edge of the cornea as a guide. 

8. Lift the eye and turn it as needed to make the cut and be careful not to squeeze the liquid out of the eye. 

9.  After completing the cut, carefully remove the front of the eye and lay it in your dissecting pan. 

10. Place the posterior portion of the eye in the pan with the inner part facing upward. Locate the following internal structures of the eye: 

_____ cornea (Observe the tough tissue of the removed cornea.)
The fluid in front the eye that runs out when the eye is cut is the aqueous humor. It is a clear fluid that helps the cornea keep its rounded shape.) 

_____ iris 
_____ lens (This can be seen through the pupil. The lens is a clear, flexible structure that makes an image on the eye’s retina. The lens is flexible so that it can change shape, focusing on objects that are close up and objects that are far away.  Use your scalpel and a dissecting needle to carefully lift and work around the edges of the lens to remove it.) 

_____ vitreous humor (This is fluid inside the back cavity of the eye behind the lens. The thick, clear jelly helps give the eyeball its shape.) 

_____ retina (This is tissue in the back of the eye where light is focused. It connects to the optic nerve. The retina detects images focused by the cornea and the lens. Use forceps to separate the retina from the back of the eye and see the dark layer below it.)

_____ optic disc
Introduction to the Ear:

Sound is collected by the pinna (the visible part of the ear) and directed through the outer ear canal. The sound makes the tympanic membrane (eardrum) vibrate, which in turn causes a series of three tiny bones (the hammer, the anvil, and the stirrup) in the middle ear to vibrate. The vibration is transferred to the snail-shaped cochlea in the inner ear. The cochlea is lined with sensitive hairs which trigger the generation of nerve signals that are sent to the brain. 

The ear is divided into three regions: the outer ear, middle ear, and inner ear. 

The middle ear is an air-filled cavity located in the temporal bone. It extends from the tympanic membrane to the oval window. 

The inner ear is housed within the temporal bone. It consists of cavities within the bone called bony labyrinth that encloses a series of connected membranous sacs called the membranous labyrinth. 

HUMAN Ear Structures:

1. Identify the structures below on ear, cochlea, and ossicle models and diagrams. 
Outer Ear:

_____ pinna (also called the auricle) (This is the visible part of the outer ear. It collects sound and directs it into the outer ear canal.)

_____ external auditory canal (This is a tube through which sound travels from the pinna to the eardrum.)

_____ tympanic membrane (also called eardrum) (This is a thin membrane that vibrates when sound waves reach it. It separates the outer and middle ear.)

Middle ear 
____ Ossicles (OS-sih-kuls) (These 3 bones transmit sound vibrations from the tympanic membrane to the oval window. The 3 bones are the malleus, incus, and stapes):

_____ malleus (MAL-ē-us) (also called hammer) (This is a tiny bone that passes vibrations from the eardrum to the anvil.)

_____ incus (ING-kus) (also called anvil) - (This is a tiny bone that passes vibrations from the hammer to the stirrup.)

_____ stapes (STĀ-pēz) (also called the stirrups) (This is a tiny, U-shaped bone that passes vibrations from the stirrup to the cochlea. This is the smallest bone in the human body and is 0.25 to 0.33 cm long.)

_____ auditory tube (AW-di-tō-rē) (also called Eustachian tube or pharyngotympanic tube) (ū-STĀ-shun or ū -STĀ-kē-an) (This is a tube that connects the middle ear to the back of the nose. It equalizes the pressure between the middle ear and the air outside. When you "pop" your ears as you change altitude (e.g when going up a mountain or in an airplane), you are equalizing the air pressure in your middle ear.)

_____ round window (This is located below the oval window.)

_____ oval window (The stapes fits into the oval window. This is a small opening in the vestibule.)

Inner Ear:

The inner ear is located within the petrous portion of the temporal bone, where there are spaces or cavities called the bony labyrinth.

Within the bony labyrinth are membrane-lined, fluid-filled tubes and spaces called the membranous labyrinth. Receptors for equilibrium and hearing are housed along with supporting cells within a sensory epithelium lining part of the membranous labyrinth.

BONY LABYRINTH:
The bony labyrinth is divided into 3 regions: the vestibule, the semicircular canals, and the cochlea.

_____ vestibule (VES-ti-būl) (This part of the inner ear is involved in detecting acceleration and deceleration movements of the head)

_____ semicircular canals (The semicircular canals are three loops of fluid-filled tubes that are attached to the cochlea in the inner ear. They help us maintain our sense of balance because they detect rotational movements of the head. 

_____ cochlea  (KŌK-lē-ah or KOK-lē-ah) (This is a spiral-shaped, fluid-filled inner ear structure. It is lined with cilia (tiny hairs) that move when vibrated and cause a nerve impulse to form. These convert sound waves to a nerve impulse.)

MEMBRANOUS LABYRINTH
_____ semicircular ducts (This is the membranous labyrinth within the semicircular canals.)
_____ ampulla

_____ utricle

_____ saccule
_____ cochlear duct (also called scala media -SKĀ-lah) (This is the membranous labyrinth of the cochlea.  It contains the receptors for hearing.)

_____ spiral organ (formerly called organ of Corti (KORt-ē)) (This is located at the floor of the cochlear duct. It is a thick sensory epithelium that is made of both hair cells and supporting cells that rest on the basilar membrane. This is the part of the cochlea which is responsible for hearing.)

VESTIBULOCOCHLEAR NERVE
_____ vestibular branch
_____ cochlear branch
Spiral Organ (Organ of Corti) Model:

_____ basilar membrane (BAZ-ih-lar or BĀZ-ih-lar) (This is a sheet of fibers which supports the organ of Corti. When sound waves arrive at the tympanic membrane it causes pressure waves in the fluid in the inner ear. The pressure waves in turn cause the basilar membrane to "bounce," resulting in distortion of the cilia on the hair cells.)

_____ tectorial membrane (tek-TŌ-rē-al) (This is a gelatinous structure that lies over the hair cells. and keeps the hair cells in place. Since hair cells cannot move because of the tectorial membrane, when the hair cells are distorted by movement of the basilar membrane, the hair cells bend which causes the hair cells to release neurotransmitters that excite the cochlear-nerve fibers which then carry the information to the brain.) 

_____ hair cells (Movement of the basilar membrane (see above) causes distortion of the stereocilia on the hair cells. The distortion of the cilia then stimulates sensory neurons. The "top" of the cells are embedded in the gel-like tectorial membrane. The "base" of the hair cells synapse with sensory fibers of the cochlear nerve.)

COCHLEAR CROSS-SECTION MODEL

1. Locate and identify the major structures of the cochlea on models (structures listed below). 
_____ scala vestibuli (also called vestibular duct) (SKĀ-lah)
_____ vestibular membrane
_____ scala media (also called cochlear duct) (SKĀ-lah
_____ spiral organ (formerly called the organ of Corti) (This is a receptor complex in the cochlear duct. It provides the sensation of hearing. It is made up of the three parts below.)
_____ basilar membrane
_____ tectorial membrane
 
_____ hair cells
_____ scala tympani (also called tympanic duct) SKĀ-lah)
_____ endolymph (EN-dō-limf) (This is a fuid within the membranous labyrinth of the inner ear.)
_____ perilymph (PER-ih-limf) (This is a fluid within the bony labyrinth, surrounding and protecting the membranous labyrinth.)
_____ modiolus (mō-DĪ-ō-lus) (This is a spongy bone axis of the cochlea.) 
_____ spiral lamina
_____ spiral ganglion
COCHLEAR SLIDE

1. Locate and identify the major structures of the cochlea on microscope slides (structures listed below). 
_____ scala vestibuli
_____ vestibular membrane
_____ cochlear duct
_____ basilar membrane
_____ scala tympani
_____ organ of Corti
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