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Sense Organs – Chapter 33


Updated 4 April 2009

Updated from New 2009 Book
Photreception:  Vision

· know parts of eye and their functions (Fig 33.32):

· sclera

· choroid or choroids coat

· retina

· cornea

· iris

· pupil

· lens

· ciliary body 

· aqueous humor

· vitreous humor

· fovea centralis or fovea – part of retina where vision is keenest;  it contains only CONES, a vertebrate specialization for diurnal vision

-  the more cones, the better vision

retina is composed of several cell layers (Fig. 33.33)
· outermost layer, closest to sclera , consists of pigment cells called chromatophores
· adjacent to this are the photoreceptors, rods and cones

· cones – primarily concerned with color vision in ample light

· rods – primarily concerned with colorless vision in dim light

· next is network of intermediate neurons (bipolar, horizontal, and amacrine cells) that process and relay visual information from the photoreceptors to the ganglion cells whose axons form the optic nerve

Physiology of Vision

Both rods and cones contain light-sensitive pigments known as RHODOPSINS
Each rhodopsin molecule consists of a large protein, OPSIN, which behaves as an enzyme, and a small carotenoid molecule, RETINAL, a derivative of VITAMIN A.

(That’s why it is good for you to eat carrots).

When light strikes the photopigment and is absorbed by the rhodopsin molecule, retinal is isomerized, changing the shape of the molecule.  A series of biochemical events are then triggered – the end result is that the energy of a single photon is amplified to generate a nerve impulse in the rod or cone.  (This is the simple version.)

Humans have 3 kinds of cones:  red, blue, green.  Some people are colorblind (red-green colorblindness is most common;  it is inherited and found more often in males).

Disorders of the eye:

Glaucoma – pressure in eyeball presses against retina and can damage it (caused by too much pressure of the aqueous humor, which presses against lens, which presses against vitreous humor, which presses against retina).

· causes blindness if not treated;  not curable but medicine can keep it from getting worse
· Cataract – cloudy lens
· Astigmatism – irregularity in the cornea
Humans have both day and night vision (rods and cones)

Some vertebrates specialize in rods or cones

Strictly nocturnal animals (e,g., bats and owls – have only rods

Hearing

Know parts of ear and their functions:

· auditory canal

· tympanic membrane (=eardrum)

· malleus

· incus

· stapes

· oval window

· Eustachian tube

· Cochlea

· Vestibular canal

· Tympanic canal

· Round window

· Between vestibular and tympanic canal is cochlear duct which contains the ORGAN OF CORTI – the actual sensory apparatus

· Within the ORGAN OF CORTI are fine rows of “hair” cells that run lengthwise from the base to the tip of the cochlea.

· Each cell is connected with neurons of the auditory nerve

· The hair cells rest on basilar membrane.

· When sound wave hits the ear, the ossicles (malleus, incus, stapes) pick up the vibrations and send them to the OVAL WINDOW, which then oscillates back and forth, sending vibrations through the fluid in the VESTIBULAR AND TYMPANIC CANALS

· As OVAL WINDOW pushes in, it sends vibrations through fluid and causes ROUND WINDOW  to bulge out.

· the fluid oscillations cause the basilar membrane with its hair cells to vibrate simultaneously.  Action potential are set up and the auditory nerve sends impulse to the brain.  The brain then interprets the message as a sound.

· different areas of the basilar membrane respond to different frequencies

Equilibrium – sacule and utricle – static balance organs

· semicircular canals – are designed to respond to rotational acceleration;  there are 3 of them and they are at right angles to each other

