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Dr. khalid   ----------------------------- Anatomy of the eye----------------------------second stage--


"Organ of vision"
“The eye"
The eye (oculus): is the organ of sense. It receive stimuli inform of
light, and this stimuli change into nerve impulses which are sent
directly to the brain along the optic nerve, and the brain interprets
these nerve impulses as pictures.
The eye situated in bony socket (orbit) which is located in the
skull.
The eye consisting from:
1. Eye ball.
2. Accessory structures.
1. The eye ball consists from:
1. Fibrous tunica (sclera, cornea).
2. Vascular tunica (choroids, ciliary body, iris).
3. Nervous tunica (retina).
2. Accessory structures:
1. Eyelids.
2. Eyelashes.
3. Eye muscles.
4. Conjectiva.
5. Lacrimal apparatus. 

Bones of orbit :

. Frontal bone.
2. Nasal bone.
3. Lacrimal bone.
4. Zygomatic bone.
5. Maxilla bone.
6. Temporal bone.
7. Sphenoid bone.
(The functions of the orbit are:
1. Protection of the eye.
2. Connection of the muscles and other relations of the eye.
3. For passing the vessels (arteries, veins, lymph) and nerves.
1. Sclera: it is the structure of the eye composed of collagenous
fibers and most elastic tissue and some times there are
pigment cells among the fibroblasts.
It is the caudal part of fibrous coat (4/5 of the fibrous tunica),
it gives shape and protects the inner structure of the eye.
2. Cornea: It is the continuation of sclera. It is transparent
anterior part of (fibrous coat).
It is collagenous fibers arranged in a series of layers.
* The corneoscleral junction or (limbus): is the point where the
opaque and wavy fibers of sclera join the transparent and more
irregular arranged fibers of the cornea.
* suspensory ligament (zonular fibers): attached the lens to the
ciliary body, hold the lens in position and allow the shape of the
lens to change due to action of the ciliary muscles.
* Ciliary body: anatomical structure in the eye located in the
limbus responsible for the following functions:
1. Aqueous production.
2. Connection the zonular ligament of the lens.
3. Connect the iris to the lens.
4. The origin of iris.
3. Choroid: is opaque caudal portion composed of elastic
fibers, blood pigmented connective tissue.
4. The iris: it is colored, dough nut-shape part of the eye which surrounding the pupil extends from the ciliary body and lies
anterior to the lens. It has two layers of muscles reacting to
light to increase or decrease the size of the pupil.
The iris has on the anterior surface:
1. Circular, smooth pupillary constrictor muscles.
2. Radiating, smooth pupillary dilator muscles, dilate the pupil
when stimulated by sympathetic fibers.
(The angle of the iris formed by the junction of
the cornea, sclera, ciliary body and ciliary border of the
iris.
(The color of the iris is determined by the number of
pigment cells in it. High number gives a brown color
but a very low number give a blue color.
: The posterior surface of the iris is made up of a layer of
pigment cells. So the pigmented cells of the middle layer of the iris
are through to give the eye color. If these cells are not pigmented
then the pigmentation in the posterior portion of the iris show
through and give the eye a blue color. In cat the golden color is due
to the diffuse yellow pigmentation of the stromal cells. If all layers
are devoid of pigment, the iris may take a pink or red in color.
* The pupil: the central opening of the iris that lets light into the
eye.
* Lens: the transparent, biconvex body of the eye, suspended
behind the iris by the suspensory ligaments and surrounded by a
capsule which consist from (monocellular layer). The lens has a
dense capsule and is arranged in layers of transparent deal cells like
onion.
* Chambers of the eye:
1. Anterior chamber: located between cornea and iris and lens.
2. Posterior chamber: located between iris and lens capsule.
(Posterior and anterior chambers are connected with
each other by pupil. 
Accessory structures of the eye:
1. Upper and lower eyelids with eyelashes which contain:
a) Orbicularis oculi.
b) Levator palpebral oculi.
c) Depressor palpebral oculi. 
Glands of the eyelids:
1. Tarsal gland.
2. Miebomian gland.
3. Zeis gland.
4. Wolf gland.
5. Sweat gland.
6. Cooper's gland.
Their secretion is share in the lacrimal fluid.
2. Eye muscles: the muscles of the eye are two types:
A) Intrinsic muscle includes the suspensory ligament of the lens
and the pupil (smooth muscle).
B) Extrinsic muscles which are including:
1/ Dorsal oblique muscle (innervated by cranial nerve IV).
2/ Dorsal rectus muscle (innervated by cranial nerve III).
3/ Lateral rectus muscle (innervated by cranial nerve VI).
4/ Ventral rectus muscle (innervated by cranial nerve III).
5/ Ventral oblique muscle (innervated by cranial nerve III).
6/ Medial rectus muscle (innervated by cranial nerve III).
7/ Retractor bulbi muscle (innervated by cranial nerve VI)
Hearing
Hearing also called auditory sense is a mechanical sense that
converts vibration of air molecules into nerve impulses that
interpreted by the brain as sound.
The ear is the organ of hearing can be divided into three physical
and functional areas: the external ear, the middle ear and the
inner ear.
The external ear acts as a funnel to collect sound wave vibrations
and direct them to the eardrum. The middle ear amplifies and
transmits the vibrations from the eardrum to the inner ear. The
inner ear contains the actual sensory receptors that convert the
mechanical vibrations to nerve impulses, along with receptors for
the equilibrium sense.
Most of the ear structures are housed within the temporal bones of
the skull.
External ear: the external ear consists of structures that collect
sound waves and transmit them to the middle ear. It's main parts
are the pinna, the external auditory canal and the tympanic
membrane (eardrum).
The pinna is the part of the ear that we can see from the outside.
It is funnel-like structure composed mainly of elastic cartilage and
skin that collects sound wave vibrations and directs them into the
external auditory canal. In many animals the pinna is very mobile
and can be aimed in the directions of sounds.
The external auditory canal is a soft membrane-lined tube that
begins at the base of the pinna and carries sound waves to the
tympanic membrane (eardrum). In most domestic animal species, it
is somewhat L-shaped with an outer vertical portion and an inner
horizontal portion. It ends blindly at the tympanic membrane.
The tympanic membrane is commonly called the eardrum. It is a
paper-thin, connective tissue membrane that is tightly stretched
across the opining between the external auditory canal and the
middle ear cavity. When sound wave vibrations strike it, the
tympanic membrane vibrates at the same frequency through a
process called sympathetic vibration.
The middle ear: the middle ear cavity is a hollowed-out area of
the temporal bone that is lined by soft tissue membranes. It is filledwith air and contains three small bones called ossicles and the
opining of the eustachian tube, which connects it with the pharynx
(throat). Laterally it is separated from the external ear by the
tympanic membrane, and medially it is separated from the inner ear
by the membranes that cover the oval and round windows of the
cochlea.
The three small ossicles link the tympanic membrane with the
cochlea of the inner ear, where the receptors for hearing are
located.
The outermost bone, the malleus (hammer), is attached to the
tympanic membrane. The malleus forms a complete synovial joint
with the middle bone, the incus (anvil), which in turn forms a joint
with the medial-most bone, the stapes (stirrup). The other end of
the stapes is attached to the membrane that covers the oval window
of the cochlea.
The ossicles act as a system of levers that transmit the sound wave
vibrations from the tympanic membrane to the cochlea. In doing
so, they decrease the amplitude (size) of the vibrations but amplify
their force. This helps transmit the vibrations, without causing any
damage.
The eustachian tube, also called the auditory tube connects the
middle ear cavity with the pharynx. It's purpose is to equalize the
air pressure on the two sides of the tympanic membrane. Without
this structure, every time the atmospheric (barometric) pressure
changed, the tympanic membrane would bulge in or out, depending
on whether the pressure increase or decrease.
Inner ear: the inner ear is made up of structures that contribute to
both hearing and equilibrium. The hearing portion of the inner ear
is contained in a snail shell-shaped spiral cavity in the temporal
bone called the cochlea. Within the hollowed-out bony cavity of
the cochlea is a soft, multilayered, fluid-filled portion that contains
the receptor organ of hearing --- the organ of corti. The organ of
corti runs the length of the cochlea in a long tube called the
cochlear duct.
Membrane covered openings at the ends of the U called the oval
window and the round window, are located at the base of the
cochlea. Nothing lies against the round window, but the stapes (one of the ossicles) is attached to the oval window.
