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The eye is the most important organ of special sense, for we are more dependent on our sense of vision than any other sensation. The receptor cells of the eye are located against its inner back wall and form the retina. There are two types of photoreceptors: rod cells, which are very sensitive to small amounts of light and are therefore responsible for dim vision (the ability to see in partial darkness); and cone cells, which are functional only in bright light and are associated with color vision.

Part I – Eye Anatomy

1. Dissect a cow eyeball. Separate each structure and lay it out in a line on a paper towel in order from outside in, labeling each. Show your instructor and get an initial here
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______________

2. Label: From your dissection, plates, and/or text illustrations, label the eyeball shown below. Use the terms provided.
Ventral artery

Ciliary body

Iris

Macula lutea

Posterior chamber

Sclera
Vitreous body

Conjunctiva

Choroids

Cornea

Lens

Optic disc

Pupil

Suspensory ligament

Inferior rectus muscle

Light ray

Optic nerve

Retina

Superior rectus muscle

Fovea centralis

3. Secretions. Three eye structures secrete substances which aid in maintaining healthy eyes. For each structure listed, listed its major secretory product(s) and why they do for the eye.
	Structure
	Secretory Product
	Purpose of Secretion

	Meibomian gland
	
	

	Lacrimal gland
	
	

	Conjunctiva
	
	


4. Anatomy Summary: Complete the following statements about the structure of the eyeball from the information in this lab and your text.
a. The tough, white ________________ occupies the posterior portion of the fibrous tunic.

b. The first structure of the eye that light must pass through is the transparent __________.

c. The _____________________ helps to regulate the amount of light passing into the eyeball by controlling the pupil diameter.

d. The photoreceptors of the eye are located in the _____________________.

e. Neurons carrying impulses originating from the rod and cone cells exit from the eyeball through the _______________________.

f. The ______________________ is suspended by suspensory ligaments which help control its shape for focusing light.

g. The space filled with vitreous humor between the lens and retina is the _____________________________.
Part II – Eye Physiology

1. Visual Acuity: Visual acuity is the ability of the eye to focus on an object. With increasing acuity, an object becomes clearer and its details become easier to see.

a. Stand exactly 20 feet from a Snellen Eye Chart and cover one eye with a 3x5 card. 

b. Read all the lines you can see clearly without squinting or straining. Note the line number and determine the d/D. “d” is the distance between the eye and the chart (20 ft). D is the line number, which is the distance at which a normal eye could read that same line. For example, a slightly myopic eye (near-sighted) would be 20/100, which means the smallest line the subject can read at 20 ft. is line 100 – a normal eye could read this line at 100 ft.

c. Record the d/D for each eye. If you wear glasses, determine the d/D with AND without your glasses/contacts…if possible.
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	d/D without glasses
	d/D with glasses

	Right Eye
	
	

	Left Eye
	
	


2. Accommodation: This is the process of changing the shape of the lens in order to control the bending of the light (called refraction) to focus on the retina. As an object is moved closer to the eye, the ciliary muscle contracts and changes the shape of the lens.
a. Gradually bring a printed page toward the eye until the point becomes blurred. Gradually move the page away until the print just becomes readable. Measure the distance; this is the near point of accommodation. Record this data for each eye below:

b. Near pt. of left eye = __________ cm
            Near pt. of right eye = __________ cm

Average Near pt = __________ cm
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The elasticity of the lens diminishes with age and the near point of accommodation becomes greater. This condition is presbyopia. The following table shows this relationship:  Age (years)

Near Point (cm)
10


7.5

20


9.0

30


11.5

40


17.0

50


52.2

60


83.0

d.   Draw a graph of the age vs. the near point from the data above and determine the age of      

       your eyes based on the average near pt. = ______________ years.
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    Near Pt (cm)

       Age (years)

e. How would myopia (nearsightedness) and hypermetropia or hyperopia (farsightedness) affect the near point of accommodation?

i. Myopia – 
ii. Hyperopia –

3. Blind Spot: The area on the retina where the neurons carrying the impulse generated by the rods and cones pass into the optic nerve is called the optic disc or blind spot. There are no photosensitive cells in this area.
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Hold the 3x5 card (with the + and 0) in front of your eye. Close your right eye and concentrate your left eye on the +, with the 0 to the outside. Slowly move the card toward your face, the 0 should disappear. Measure the distance at which you notice your blind spot = __________________ cm.

4. Colored Afterimages: These are the result of selectively bleaching out one of the three colors of cone pigments. People who stare for long periods at bright green computer monitors find a red-tinged world (red is the compliment to green) when they look away.  Stare at the pictures available to you, against a white piece of paper, for at least a minute, then remove the picture and keep looking at the white paper.

a. What did they stare at?

b. What was the afterimage?

c. How long did the afterimage last?

5. Binocular Vision: Humans, cats, predatory birds, and most primates are endowed with binocular or stereoscopic vision. Although both eyes look in approximately the same direction, they see slightly different views. Their visual fields, each about 170 degrees, overlap to a considerable extent.

a. [image: image78.wmf]Test Tube Test: Have your lab partner hold a test tube erect about an arm’s length in front of you. With both your eyes open, quickly insert a pencil into the test tube. Remove the pencil, bring it back close to you, close one eye and quickly (without hesitation) reinsert the pencil into the test tube. Switch eyes and repeat the process. Move the test tube and try it again.

1. Was it as easy to dunk the pencil with one eye closed as with both eyes open?
2. What important function of binocular vision did you just demonstrate?
b. Field of Vision Finder: Determine the degree of peripheral vision you possess as you                                                                                                        
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                                   look straight ahead and move the markers as far out as possible while
                                   still seeing them. Add the two degree readings together.                

1.         ________________ degrees
6. Physiology Summary: Complete the following statements about the properties of vision.

a. As you step further from a Snellen Eye Chart to read the figures, or increases in age, visual acuity ________________________.
b. The gradual loss of the ability to alter the shape of the lens may be measured as an increase in _________________________.

c. The ____________________________ is the region of the retina where rod and cone cells pass into the optic nerve from the retina.

d. Staring at the bright light uses up all the functioning pigments in cone cells, which must regenerate pigment before sight is restored. This is known as an __________________ .

e. List two more functions of the eye which we did not cover in this lab:

1. .
CUT OUTS for lab stations
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In the next two images, again close your right eye. With your left eye, look at the numbers on the right side, starting with the number "1." You should be able to see the "sad face" (top image) or the gap in the blue line (bottom image) in your peripheral vision. Keep your head still, and with your left eye, look at the other numbers. The sad face should disappear when you get to "4" and reappear at about "7." Similarly the blue line will appear complete between "4" and "7." 
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1. Stare at the yellow + in the middle of figure for 15-30 seconds. Then move your gaze off to the white square on the right. Did the colors really reverse themselves? This is an example of an "afterimage". 

2. [image: image32.png]
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3. Here's another example of creating an afterimage. Can you put the fish in the bowl? Try this. Stare at the yellow stripe in the middle of the fish in the picture below for about 15-30 sec. Then move your gaze to the fish bowl. You should see a fish of a different color in the bowl. It helps if you keep your head still and blink once or twice after you move your eyes to the bowl. The afterimage will last about five seconds. 
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	Stare at the + for about 15 seconds, then shift your gaze to the right side of the image.
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	Do the lines on the right side of the image look straight? Are they really straight?
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