


The composition of  the 

human eye

The main compartments of  the human eye are :

• Cornea

• Iris

• Lens 

• Ciliary body and vitreous humor. 



The composition of  the human eye



Iris
Iris involve;

• Circular muscle (Muscarinic receptors). 

• Radial muscle (Alpha-receptors). 

• Miosis: smallness of  the pupils of  the eyes,  is  due  to  either  

contraction  of   circular  muscle  or  relaxation  of  radial muscle. 

• Mydriasis:  dilatation of  the pupils of  the eyes , is due to either 

contraction of  radial muscle or relaxation of  circular muscle. 











Alpha-receptors in iris

• Alpha-agonist → Contraction of  radial muscle of  iris 

(Mydriasis).

• Alpha 1 agonist such as phenylephrine → mydriasis, 

also increase the out flow of  aqueous humor from the 

eye and reduce IOP.

• Alpha-blocker → Relaxation of  radial muscles of  iris      

(Miosis) 



Alpha agonist

• Alpha agonist eye drops help reduce redness & 

irritation of  the eyes by vasoconstriction of  swollen blood 
vessels in the eye.

• Some ophthalmic alpha agonist used by ophthalmologists
target the contraction of radial muscle to dilate the pupils (
mydriasis) for examination or surgery. Example:

• Naphazoline hydrochloride

• Phenylephrine hydrochloride

• Oxymetazoline hydrochloride



Ciliary body 

Ciliary body involve:

• - Ciliary  epithelium (B2  receptors):

responsible for secretion of  aqueous humor. 

• - Ciliary muscle (M2 receptors):

responsible for near or far vision. 





The contraction and relaxation 

of  the lens



Ciliary Muscle

(Muscarinic receptors) 

• Ciliary muscle contraction → Increases flow → Decreases
IOP.

• Ciliary muscle Relaxation → Decreases flow → Increases
IOP (Glaucoma).

Also

• Muscarinic agonist → Ciliary Muscle Contraction →   
Lens contraction  → near vision

• Anti-Muscarinic agent → Ciliary Muscle Relaxation → 

Lens relaxation → far vision





Ciliary Epithelium
(B2-Receptors) 

• Responsible for secretion of
aqueous humor.

• Contraction of ciliary muscle
presses trabecular meshwork →
enhancing the flow of aqueous
humor through canal of Schlemm.









Methods

• Place few drops of the agents in the

following table into the eyes of rabbits

and check for the parameters

mentioned in the same table, and the

results are as follows:



Table of  eye results



Results

• Adrenaline acts on alpha-receptors causing
vasoconstriction of the epithelium of conjunctiva, but it does
not cause mydriasis as it cannot be absorbed by the iris.

• Phenylephrine is alpha-receptor agonist → mydriasis

• Atropine is antimuscarinic agent, scopolamine & 
tropicamide → mydriasis

• pilocarpine → Muscarinic agent → miosis

• Procaine, Xylocaine (local anesthetic) as the cornea does 
not absorb it, so it cannot cause loss of  corneal reflex.



Glaucoma

• A group of eye conditions that damage the 
optic nerve, often due to high intraocular 
pressure (IOP).

• Leading cause of irreversible blindness. 

• Characterized chiefly by an increase in IOP 
above 21 mmHg & may be as high as 70 or 
80 mmHg during the attack



Types of  Glaucoma

• 1. Open-Angle Glaucoma (POAG): Gradual 
increase in IOP, asymptomatic until 
advanced.

• 2. Angle-Closure Glaucoma: Sudden 
increase in IOP, emergency condition.



Phathophysiology

• 1. Increased Intraocular Pressure (IOP): 
Imbalance between aqueous humor 
production and drainage.

• 2. Damage to the Optic Nerve: Reduced 
blood flow and nutrient supply to the 
optic nerve.



Symptoms and signs

• 1. Open-Angle Glaucoma: No early 
symptoms, slow peripheral vision loss.

• 2. Angle-Closure Glaucoma: Severe eye 
pain, headache, blurred vision, nausea.

• 3. Advanced Signs: Tunnel vision, optic disc 
cupping.



Treatment Options

• 1. Medications: 

• - Prostaglandin analogs (increase fluid drainage).

• - Beta-blockers (reduce fluid production).

• - Carbonic anhydrase inhibitors.

• 2. Laser Therapy: Trabeculoplasty (enhances drainage).

• 3. Surgical Interventions: Trabeculectomy or drainage 

implants.






