25mm diameter

Contains lens, suspensory ligaments (zonule fibers) 

Layers: wall of eye

· Fibrous –Cornea + Sclera

· Vascular (uvea)- Irus, Ciliary body, Choriod

· Sensory- Retina, pigment epithelium, neural retina

 

Chambers

· Anterior- contains aqueous humor (similar to cerebral spinal or plasma [high Na+, low K+] but LITTLE protein

· Posterior [epithelium of iris, ciliary process, zonule fibers, anterior lens]

· Aqueous humor (3ml/day) by ciliary body

· Fluid pressure: cause aqueous humor to flow btw iris and lens

· Aquous humor helps nourish lens

· Borders that separate aqueous form connective tissue and blood

· Blood-retinal & Blood-aqueous 

· Formed by occluding zonules & epithelial cells of retinal pigment epithelium, ciliary body, and conrneal endothelial cells

· Vitrious- Gelatinous [hyaluronic acid and collagens I & II ]

· Produced by hyalocytes

· Shape of eye + prevents retina from detachment

Ora serrata= retina/ ciliary body junction

LAYERS = TUNICS

1) FIBROUS- protection and support of eye

· Corneal- chief refreactive component of the eye/ avascular/some WBC

· Epithlium- Stratified squamous non-keratinized/ repairable + renewed once a week/ many nerves

· Bowmans membrane [rest on basal lamina]- acelular/ collagenous layer that resist penetration & slows bacterial invation/doesn’t regenerate

· Corneal Stroma (substantia propria)-  Dense irreg connective = thickest/ Keratocyte [special fibroblast] cells, 

· Ground substance: corneal proteoglycan [keratin & chondroitin rich]
· Fibrils: Type I collegen – arrangement: Stacked perpendicular layers of Fibril for transparency & uniform diameter/interfibrillar spacing

· Doesn’t regenerate= scarring

· Descemet’s membrane- thick basal lamina/ no regeneration
· Corneal endothelium- simple squamous/cuboidal cells 

· Not part of vasculature
· Occluding zonules= blood aqueous layer= regulates ion content of stroma to help maintain hydration of Stroma

· Damage: regenerates slowly/ may lead to damage stroma

· Clinical

· Corneal opacity- damage to endothelium/ disruptin ion balance in stroma/ invation of WBC

· Corneal transplants- no graft rejection b/c of avascularity

· Surgical remodeling- LASIK= laser reshaping of cornea to increase/decrease power

· Bulbar Conjuctiva = mucus membrane covering anterior scelra & continuous with surface of cornea- stratified epithelium (has goblet cells)

· Sclera- dense irregular connective tissue, opaque & vascularized

· Fiboroblast

· Fibrils: Type I- vary in: diameter & interfibril spacing

· Ground substance: Keratin and chondroitin ulfate [not like corneal proteoglycan]

· Limbus (corneoscleral junction)- highly vascular: nutrients and cells for cornea & drains aqeous humor

· Drains through trabecular meshwork (sleeve-like vascular squamous endothelium lined channels in wall of anterior chamber)

· Aqueous goes to canal of Schlemm( venous system

· Lamina cribrosa: sieve-like opening in posterior sclera: for ganglion axon exiting

· Clinical: Sclera thinning( Longer vitreous chamber = MYOPIA

 

2) VASCULAR (UVEA)- nutritious and contractile functions/supplies outer retina, sclera, irus, ciliary muscles/ supplied by ciliary arteries [long= ciliary body & irus/ short= choroid] & drained by 4 vortex veins 
· Choroid-Pigmented-melanin containing cells

· Choriocapillaries= Fenestrated Capillaries next to retinal pigment epithelium RPE)

· Melanin= absorb light

· Bruch’s membrane (lamina vitrea)- thin elastic btw RPE & choriocapillaries

· Drusen- accumulated btw bruch’s membrane and RPE

· Ciliary body- flat near retina, ciliary processes [radially oriented folds] near irus

· Bound by: Ora serrata= Junction of Retina, irus

· Ciliary smooth muscles- accommodation

· Contraction= reduce zonule fiber tension( rounder lens/increased power [regulate Focal point]

· Fenestrated capillaries beneath epithelium 

· 2 layers-

· Outer pigmented ONLY

· Inner secretes aquous humor, joined by zonule fibers & Anchor suspensory ligament (zonule Fibers)

· Irus= thin fibromuscular flap, colored part- melanocytes, vascularized connective tissue & smooth m

· Hole=pupil

· Anterior surface= discontinuous fibroblasts

· Stroma= loose pigmented, vascularized connective tissue/ endothelial cells possess occluding zonules

· 2 muscle

· Pupillary constrictor- circumferential

· Pupillary dilator – radially (perpendicular)  arranged 

· Pigmented epithelium- posterior surface/ 2 layers of pigmented cells continuous with two layer epithelium of ciliary body

· Clinical

· Glaucoma= collagen deposits in trabecular meshwork, blocking outflow channels( increase pressure( peripheral vision gone( blindness

3) SENSORY

· Retina- Photoreceptors & derived from CNS

· Inner layer= Posterior 2/3 of eye-Coding of visual information

· Cells= 3 nuclear cell body layers & 2 synaptic plexiform layers

· Bounded by Ora serrata-Junction of Retina, Ciliary body

· Optic Disk= blind spot-retinal ganglion cell axons exit eye

· Cell Layers

· Pigment epithelium- melanin

· Photoreceptors

· Outer Nuclear Layer= cell bodies of photoreceptors

· Outer Plexiform = synaptic contacts

· Inner Nuclear Layer=bipolar, other cells

· Inner Plexiform Layer= Synaptic contacts

· Ganglion Cell Layer= cells sending axons out of retina

· Optic Nerve Fiber Layer- Ganglion cell axons

· Rod/Cone cells bipolar cellganglion cell

· Retinal Layers

· RPE- simple cuboidal on bruchs membrane of basal laminae, pigment absorbs light

· AMD- Opaque nodules accumulate btw Brush’s membrane and RPE= low O2 ( drusen appear= loss central vision

·  Photoreceptors get access to light

· Rods – sensitive, poor acuity, no color

· Cones- less convergence in connection =color (diff iodopsin) & high acuity 

· Outer segements- capsure photons (rhodopsin) & transducer via G-protein

· Inner segment- organelles 

· Direct route= photoreceptors( bipolar cells( ganglion cells

· Macula lutea-Yellow pigmented area=high resolution vision & Fovea centralis=Depression in central part of retina (light directly hit cones for high acuity)

· Optic papilla/disk- blind spot: Optic nerve= where ganglion fibers get myelin sheaths by glial cells and meningeal shealth as a CNS tract

· Blood Supply

· Retinal artery & vein run centrally in introrbital section of the nerve and enter/leave through optical disk

· Condition crucial for ophthalmoscopic exam

· INNER 2/3 (except photoreceptors) supplied by Central Retinal Artery [enters via optic disk]

· OUTER 1/3 supplied by Choriocapillaris of choroid/ RPE have occluding zonules = part of blood-aquous barrier & selectively pass materials to retina from choriocapillaries 

· Clinical

· Ophthalmoscopic exam- surface of retina: view vessels and optic disk- dectect diabetes, hypertension, pressure

· Diabetic retinopathy- blood-retina barrier leakage and capillary loss

Lens- Avascular and Aneural

·  Lens epithelial cells- anteriorly form simple cuboidal epithelium= anterior lens epithelium

· Lens fiber cells

· Periphery Mitosis Elongation to lens fiber cells

· lose nuclei but still functional

· continue throughout life

· extensive gap junctions in plasma membranes

· ALL lens cells contribute to thick basal lamina, Lens Capsule [surrounding= anchors zonule fibers anchors ciliary epithelium]

· Clinical

· Cataracts= Opacities [cloudy image] of the len by UV radiation- lens removed and replaced by fixed focus lens
·  Presbyopia= Inability to focus nearby objects (accommodation resistant) 
· Protective tissue 

· Eyelids (palpebrae)- fibromuscular/think skin/sebaceous & sweat glands/ stratified squamous keratinized/ fine hairs

· Eyelashes= thick hairs at free margin

· Orbicularis oculi- striated m= closes eyelid

· Tarsal plate= connective tissue plate: sebaceous glands [Meibomian glands]- oily secretions form hydrophobic ring around eye to prevent loss of tear fluid

· Palpebral conjuctiva- thin epithelium/continuous with thin skin of eyelid, through fornix arch and reflect back to bulbar conjunctiva (surface of eye) [stratified goblet cells]

· Lacrimal gland TEST IMAGE

· Compound tubulo-alveolar serous gland LACKING SATRIATED DUCTS & having ADIPOCYTES and PLASMA CELLS

· Tear fluid= Secretory IgA & Lysozyme

· Lacrimal Gland(lacrimal sac( Nasolacrimal duct(Inferior Meatus

· Lacrimal tear fluid – coats cornea and conjunctiva

· Mucous from conjuctival goblet cells

· Water from lacrimal gland

· Oil from Meibomian gland: on surface to retard evaporation = keep tear on eye

