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The Retina
— Located 1n the posterior 2/3 of

the eyeball
— Formed of two layers:

a) An outer Pigmented ... ... s
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any stray light
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Fig.32: The retina.
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Fig.33: The rods and cones. Photosensitive region.—
Generation of the

receptor potential.
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Rods
| Rod-shaped

Continuous with the cell
membrane
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Membranous discs

Stacked on each other
and separated from the
cell membrane

Contains the nucleus,
mitochondria, Golgi and
polyribosomes
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Modified cilium

2 segments
connected by

Modified cilium

Less
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More

Color vision

Specialized in

Dark vision

Mostly 1n the center

Location in Retina

Mostly on the
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Optic disc 1s the area 1n the retina at which the optic

nerve exits the eyeball. This area has no cones or rods
and, therefore, 1t’s called the blind spot.
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Fig.34: The optic disc and nerve.
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The Interior of the eyeball =%+~

Lens

Olas
— Transparent structure.

— Lacks blood vessels.

— Divides the eyeball into two cavities: anterior and posterior.

o Anterior cavity ssslly il o

— Between the cornea and the lens.

— Contains aqueous humor which helps provide nutrients for the lens

and cornea. - Lol quding a3l duwsll 4515801 polsll yég7 e sclug ke Blu Lle goumm -
— Further divided 1nto:
8 3

1. Anterior chamber: between cornea and 1iris

2. Posterior chamber: between 1iris and lens

* Posterior cavity

— Posterior to the lens. sl U e B8y Gl _xgisledl Ll 5Ll g -

— Filled with the gelatinous vitreous humor which maintains the shape

of the eye. 5




Sagittal plane

Cornea

ANTERIOR

Anterior cavity: Comea
Anterior chamber ~ ]
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Anterior ciliary vein
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Fig.35: The cavities and chambers of the eye.




Glaucoma (sole¥l Caygandll) Bloa Caygnd J51s sa2s0 Pl s Slall balsdl <
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> The aqueous humor 1s a fluid present inside a closed space (the

anterior cavity); therefor, a pressure 1s formed 1n_this space called

‘the intraocular pressure’. o= &alsllsmall b s daad Oleszll daulsy Jlall bz <
axg8 (g yiillg a3l ey dyolill B dsala¥l Bymadl 8 yoang S5y @Basdl e
Ay leadl aygll dageadl 3ygull Jsad blsdl lia M5 o sy Olgid Bac

> The aqueous humor i1s produced by the ciliary processes and
circulates in the posterior chamber. After passing through the Bp_il,
it enters and circulates in the anterior chamber. In the angle
between the iris and the cornea, there are several channels through
which this humor passes to enter the systemic venous circulation.

> There i1s a balance between the rate of production and removal of
the aqueous humor. Any problem that leads to accumulation of this
humor will lead to increased intraocular pressure; and this is a
serious condition known as ‘Glaucoma’.
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Special Senses — Hearing

: ey : gand Ll iy 5l 391 )
Hearing (and equilibrium) is the ) a5 sl Slsal

function of the ear. 3

The ear 1s formed of 3 parts:

The external ear, which collects
sound waves and channels them
inward.

The middle ear, which conveys
sound vibrations to the oval

window. External ear

The internal (inner) ear, which [ Middle ear
houses the receptors for hearing
and equilibrium.

Internal ear

o Ll (a5 1) 22101 S Y Szl Jas Al Saedll o35 Fig 36: The three parts
o Ny Agglagdl 838U I dggal
oilslg gacdl OV Dot B0UI ] &5l of the ear.




The EXtemal EaI' (o3l db) dldall clie g demy 3l dimandl 8Ll (34 Glowo o oSty

> Formed of the auricle, the external auditory canal and the tympanic

P1ogS Joally dSis maug aladly ade 38 Boyad e o3l ylaro oSy
membrane (eardrum). S R L SO b
o3 Al JI o3l ylowe o Dlgodl &yl damandl LAl 4z

> The auricle (pinna) of the ear 1s formed of elastic cartilage covered
by skin. Its shape allows 1t to act as an antenna. The external
auditory canal conveys sounds from the auricle to the eardrum.

The eardrum 1s athin semitgapsparent partition between the
external and middle ears. It’ _\ﬁ’&\. ndEe t0|ward theumiddle
\

canals

an51ts seund, to

vestibeieeeehiear

ear. To 1t 1s attached the malle
the middle ear. Auricle |

\ | < T, Cochlea
External * | AR - Oval window
3 s 88y ded Jols e Byle 3N AL auditory canal \ TN
bz }gk-l;s” klvdfﬂe JTM Qlflgmst|%)w '. Round window
srawgll (33 J L Ogall Jag ] L wedlall alae a K Auditory

(eustachian) tube

Tympanic membrane Stapes and footplate

Fig.37: The external ear.




The Middle Ear

>

sl bl e gysuall el B 85l ag clogll colas ybo aygad

A small, air-filled, epithelium-lined cavity in the petrous part of

the temporal bone Slaially @ shaall (o3 Gladie) iz Bybo pllie O e goiod
' Ayl Loladl gayb e el gan pa plbiell sda Jolgs IS )lg

It contains 3 very small bones (ear ossicles): the malleus,

incus, and stapes. These bones articulate with each other by

o 6351 b 13a Jawl axgy ygladl 3815l dod 2o WS el
synovial joints. S Jaus o donib o
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The stapes fits into an opening called the oval windows. Below
this 1s another opening called the round window which 1is

closed by a membrane called the secondary tympanic

m Elllbrane & Ldshe dlac )_s'z,oi) a8yl dlasll lasi Y Al SO ¥edl Balyy Je dldall 3 y5gall dlaasll Jans
' Al Olgo e dd3 Il 33 Glas e &Il Oasll sin Jasi S Slilal aass e (ewadl
Tensor tympani muscle increases tension in the eardrum. The

stapedius muscle (the smallest skeletal muscle 1n the body)
dampens vibrations of the stapes. These skeletal muscles
protect the iner ear from loud noises.

T'he auditory tube connects the middle ear with the pharynx.
T'his helps equalize air-pressure around the eardrum. —
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Superior ligament Posterior ligament of incus
of malleus

Malleus

y Stapes in oval window
(fenestra vestibuli)

/ Facial (VIl) nerve

Lateral ligament
of malleus

- Round window
(fenestra cochlea)

Anterior ligament
of malleus (cut)

" Tensor tympani
muscle

MEDIAL
\:
Tympanic membrane

" Auditory tube

External auditory canal Middle ear

Stapedius muscle

Fig.38: The middle ear.




The Inner Ear (The Labyrinth)
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V.V

(&sLaall daluall)
Formed of the vestibule, cochlea and semicircular
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canals.

These structures are bony cavities that lie within t

part of the temporal bone. Inside them 1s anotl

ne petrous
ner set of

membranous structures that have the same s

hape (the

membranous labyrinth).

Between the bony and membranous labyrinths, we have a

fluid called perilymph. Inside the membranous

labyrinth,

we have another fluid called endolymph.

A1 alll and 55T Bl s g dlasll daluall J5ls . Jamall calll Lo Jile oz gy dladlly daabiall pealial oy

The vestibule 1s the central portion of the bony labyrinth.

There are three semicircular canals. The membranous

semicircular ducts are present inside the canals.
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Semicircular
canals
containing
semicircular
ducts

Cochlear duct —

Basilar membrane

Utricle MEDIAL

Stapes in oval window

Saccule

Scala vestibuli

. Cochlea

Scala tympani
| Cochlear duct
Scala vestibuli

Transmission of

Secondary tympanic
membrane in round window

Scala tympani

sound waves from
scala vestibuli to
scala tympani by
way of helicotrema

Fi1g.39: Parts of the inner ear.




Malleus Incus Stapes vibrating Helicotrema Cochlea
in oval window

J‘GSA o
Sound waves 1;,

Scala
tympani
Scala
vestibuli

Basilar
membrane

External audito

canal $piral organ

(?rgan of Corti)
Tectprial membrane

Vestipular membrane

J?v.g\ Cochlear ducj
(contains endolymph)

e ?m\

Tympanic
membrane

Secondary tympanlc

membrane vibrating _ _
in round window Middle ear Auditory tube

Fi1g.40: How sound i1s transmitted in the ear. "




