
Nervous System L11.notebook

1

February 25, 2014

Feb 27­11:22 PM

5.  The function of the ciliary body (muscle) is to:

a.  control the amount of light entering the eye
b.  distinguish among different colours
c.  focus the lens
d.  distinguish dark and light objects

6.  List the three layers of the eye and describe the function of 
each layer. (6 marks)
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Today you will:

• trace the pathway of light through the eye
• state 4 basic processes of image formation on the retina
• describe the role of cones, rods, bipolar and ganglion cells 
in vision
• describe accomodation of the eye
• describe common disorders of the eye
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Physiology of Vision

• Light passage

a.  cornea
b.  aqueous humor (between the cornea and iris)
c.  pupil
d.  lens
e.  vitreous humor
f.  retinal (rods and cones) where image is formed

Image Formation on the Retinal Requires 4 Basic Processes
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1)  Refraction of Light Rays

• Refraction ­ bending of light rays as they pass from one 
transparent medium (air) to another having a different density 
(water)
• The eyes mediums of refraction include:

1.  Cornea
2.  Aqueous humor
3.  Lens
4.  Vitreous humor
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B)  Accomodation of Lens

• ability of lens to increase or decrease curvature of surface of 
lens
• changes the focusing power of the eye

Surface curves outward (convex)
•refracts rays towards each other diagram

• increasing curvature bends rays to a greater degree

Surface curves inward (concave lens)
• refracts rays away from each other
•increasing curvature bends rays to a greater degree diagram

Near vision
• ciliary muscle contracts, ligaments relax
• lens becomes round

Far vision
• ciliary muscle relaxes, ligaments under tension
• lens is flatted
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C)  Constriction of Pupil

• narrowing of diameter of hole
• accomplished by contraction of circular muscles of iris
• prevents light rays from entering eye (protects retina during 
exposure to bright light)

D)  3­D Image and Inverted Image

• single binocular vision ­ both eyes focus on only one set of 
objects
• light rays from object directed onto identical spots of two retinas
• convergence ­ medical movement of two eyeballs toward object 
being viewed
• closer objects ­ convergence and vice versa
• allows accurate judgment of distance and depth

• images focussed upside down on retina
• "mirror reversal" ­ light reflected from right side of an object hits 
left side of retina and vice versa
• brain automatically turns visual image right side up and right side 
around
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Visual Pathway

• visual images pass from the rods and cones (retina) to bipolar 
neurons, then to ganglion cells.
• nerve impulses travel through axons that lie on the retina and 
leave the eyeball through the optic nerve
• the optic chiasma is the crossing point of optic nerves

i)  the nerve fibres that cross over are those that are located at 
the inner or nasal side of the retina

ii)  fibres from the outer field of each eye are uncrossed

Visual Cortex
•  right, visual cortex receives information from the right side of 
each eye which is the left side of the visual field
• left, visual cortex receives information from the left side of each 
eye which is the right side of the visual field.
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Colour Blindness

• view power point
B30 U1 L22 Colour Blindness.ppt
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http://www.macula.org/anatomy/anatomy.html
Parts of the eye + video on how retina works

http://www.bishopstopford.com/faculties/science/arthur/Eye%20Drag%20%26%20Drop.swf
Cool labelling site

http://www.1800contacts.com/StaticContent/vision101/frames.html
How the eye works

http://www.macula.org/anatomy/anatomy.html
http://www.bishopstopford.com/faculties/science/arthur/Eye%20Drag%20%26%20Drop.swf
http://www.1800contacts.com/StaticContent/vision101/frames.html
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Common Disorders of the Eye

• view hand out with notes

B30 U1 L22 eye disorders & wksh 5.doc
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Protection of the Eye

• bony socket
• eyebrow deflects water + debris
• eyelashes have 'blink' reflex that responds to potential 
danger

• blinking keeps eye moist
• lacrimal gland (tears): (top/temple side of eye)

­  tears flow from top/temple to bottom/nasal
­  tears contain an antibiotic
­  tears drain into the nose

• tarsal gland (oil): (located in the lid)
­  secrete an oil to moisturzie the eye

• lids sweep the eye
• sclera to resist punctures
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Evaluation

1)  finish the questions from the lab.

2)  Compare rods and cones in terms of location, structure 
and function.



Attachments

B30 U1 L22 eye disorders & wksh 5.doc

B30 U1 L22 Colour Blindness.ppt
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Glaucoma:

· caused by an increase of fluid in the aqueous humour
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normally tiny ducts drain the excess fluid


· blockage of the ducts causes fluid pressure to collapse the blood vessels in the retina


· without a supply of O2 & nutrients the retinal cells die & blindness results


2) Cataract:


· occasionally the lens becomes opaque (cloudy)


· light & images is unable to pass clearly


· the proteins in the lens have denatured due to UV light exposure


· usual treatment is lens replacement through donation or artificial plastic ones
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3) Astigmatism: 

· normally the lens is smooth & symmetrical (

· occasionally the lens or cornea adopts an irregular shape


· light entering the eye then gets scattered rather than focused onto a single point on the retina ( appears fuzzy!


· Try the test below to see if you have an astigmatism:


- the lines in 1 plane may appear sharp while in another plane it would appear fuzzy!
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Common disorders of the eye…!


4) Myopia (nearsightedness):

· close-up objects are seen well


· far-away objects are blurred
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· the eye ball is too long


· the image falls into focus in front of the retina


· Corrected with a concave lens which will diverge the light before entering the lens which is now able to focus the image on the fovea centralis
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5) Hypermetropia (farsightedness):

· far-away objects are seen well


· close-up objects are blurred








· the eye ball has become too short


· the image falls into focus behind the retina (which is technically impossible)


· Corrected with a convex lens which will converge the light before entering the lens which is now aided to bend the light further placing the image on the fovea centralis




Worksheet 12:


1. If the neuron is stimulated at the point designated “Y” explain how the nerve impulse will propagate (travel) in relation to “X” & “Z”.

2. The impulse at “Y” is measured at 78 millivolts & threshold values of the other neurons are listed below:


		Neuron 1

		49 millivolts



		Neuron 2

		68 millivolts



		Neuron 3

		81 millivolts





Explain how the above threshold values will affect the action potential in relationship to point “Y”.


3. Which neuron is most likely an association neuron of the CNS? State you reason.


4. Where would you likely attach an effector (muscle) & a sensory organ on the above diagram – right or left side? 

Eye & Nervous System Review - Worksheet 5


Short Answer:

1. How are images formed by the eye?


2. How does the eye focus the light?


3. Is the lens the only structure that is involved in focusing the light?


4. Identify 5 ways rods & cones differ from one another?


5. What are extrinsic muscles and how do the control the eye?


6. Describe the 3 layers of the eye from the outside/in.  Give a function for each.


7. What is accommodation?  What structure is involved?


8. How does the lens adjust to objects that are far away?


9. What are the 3 different types of neurons that make up the nervous system?


10. What type of neuron would be connected to the eye?


11. What is the job of a photoreceptor?


12. What is the job of a chemoreceptor?


13. What is the job of an osmoreceptor?


14. What is refraction?


15. Identify 3 locations where refraction (the bending of light) occurs in the eye.


16. Where is the light converted into a nerve impulse?


17. Name the 3 types of cones and the colour they are sensitive to.


18. Where in the Nervous System are the images interpreted?

19. Describe the chemistry of vision reaction for rods.


20. How does the above reaction differ what occurs in cones?


21. What vitamin is necessary for vision to occur?


22. What determines a change in pupil size?


23. Write a 1 sentence summary for near-sightedness, far-sightedness, astigmatism & glaucoma.

Multiple Choice:

1) Accommodation of the lens for seeing nearby or distant objects is:


a) a reflex action


b) accomplished by contraction of the muscles of the iris


c) a conditioned reflex


d) accomplished by turning the eyes inward or outward in their sockets


2) A delicate, transparent membrane in front of the eye is called the:


a) Cornea





c) Chorioid layer


b) Conjuctiva




d) Retina


3) The function of the ciliary body (muscle) is to:


a) Control the amount of light entering the eye
c) Focus the lens

b) Distinguish among different colours

d) Distinguish dark & light objects

4) The rods of the retina make it possible to:


a) Distinguish colours


b) See in black & white in dim conditions


c) Recognize depth & judge distances


d) Adjust to objects that are close by or at a distance


5) Astigmatism is caused by:


a) A problem associated with the extrinsic eye muscles


b) An infection


c) An imperfect cornea


d) Distortion of the retina


6) Which of the following is not TRUE?


a) The field of vision is limited by the bony structure of the face


b) The field of colour vision is restricted by a limited number of cones


c) The ability to concentrate on a single word of fine print is solely due to the lens


d) The ability to recognize colour is determined, in part, by the amount of light available


7) In order to read a word of very fine print, the light rays must be focused on the:


a) Retina





c) Rods


b) Cones





d) Fovea


8) Which of the following is not a TRUE statement?


a) The lacrimal glands drain into the nose


b) The tears contain an antibiotic germicide


c) The tears, during emotional stress, are under voluntary control

d) The tears wash away dust & lubricate the eye


9) The amount of light entering the eye is controlled by:


a) Ciliary Bodies




c) Conjuctiva


b) Lens





d) Iris


10) Which of the following helps prevent blindness?


a) Vitamin A




c) Vitamin D


b) Vitamin C




d) Vitamin E


Eye Review – Anatomy & Crossword Puzzle



Identify & label the structures below:

Crossword Puzzle: Use the clues below to solve the puzzle.




ACROSS:

3. muscles attached to the outside of the eyeball


5. clear protective layer of the front of eye


6. light-sensitive layer of the eye


9. vision with 2 eyes that allows depth perception


10. defect of the cornea that distorts image


11. where most cones are located


DOWN:


1. enable the eye to focus light onto the retina


2. controls the amount of light entering the eye


4.   colour-sensitive cells of the retina

5.   thin, transparent membrane over   


       the front of the eye


6.   name for the 4 extrinsic muscles of the eye


7.   middle layer of the eyeball (contains a dark ink)


8.   muscles that changes the shape of the lens


Common disorders of the eye! 











normal eye diagram:







myopic eye diagram:







Corrected eye diagram:







see demo (paper – vit. hum., screen retina, OH object)











Corrected eye diagram:







hypermyopic eye diagram:







normal eye diagram:







see demo (paper – retina., screen – behind eye (best focus), OH object)



split image in 2: half on screen, half on paper in between
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Colorblindness

		This disease is also known as Achromatopsia.

		Protanopia: Blue-green appears grey, red-purple appears grey. 

		Protanomalia: Blue-green appears indistinct greyish, red-purple appears indistinct greyish. 

		Deuteranopia: Green appears grey, purple-red appears grey. 

		Deuteranomalia: Green appears indistinct greyish, purple-red appears indistinct greyish. 









Colorblindness

		Inherited through X Chomosome 

		The genetic information for certain cones in the eye are missing

		Only lets the person see parts of the color spectrum clearly









Color Spectrum





The first spectrum is normal and the next two are the spectrums that

people with Protanopia and Deuteranopia see.







Test For Colorblindness

		There is no cure for colorblindness at the present time.

		There is a way to test for it.
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