Sensory Systems
Perception of Stimuli:
· A sensory receptor is a neuron that detects _________. There are several categories of stimuli:
· __________________: respond to movement, pressure, and tension.

· Photoreceptors: respond to variations of light

· Chemoreceptors: respond to ______________
· Thermoreceptors: respond to changes in temperature

· Pain receptors respond to tissue ____________
· Sensory receptors are found in __________ concentrations in the sense organs (eyes, ears, nose, mouth, and skin).
· When sensory receptors are stimulated, they convert the stimulus into ___________________ that are sent to specific regions of the brain.
Hearing and Balance:

· The ear has two main functions: to detect sound and to maintain balance.

· The external ear directs vibrations into the ______________ canal.  This then causes the tympanic membrane (_____________), which separates outer ear from inner ear, to vibrate.  

· Beyond the tympanic membrane is the __________________ tube, an opening to the throat that equalizes pressure on both sides of the membrane.

· The vibrating tympanic membrane then causes the hammer, anvil, and stirrup bones to vibrate in the middle ear.  The stirrup transfers vibrations to a membrane (____________________) that separates the middle and inner ear.

· The inner ear contains the cochlea, a coiled tube consisting of _____ fluid-filled chambers that are separated by membranes.  The ____________ chamber contains the organ of Corti (organ of hearing).  It rests on the bottom of the membrane and contains __________________(hair cells). 
· The hair cells are vulnerable.  Repeated exposure to loud noises can destroy them.  Usually, the hair cells do not ________________, resulting in hearing loss.
· Vibrations of fluid in the _____________move the bottom membrane and cause the hair cells to bend against a second membrane, which covers the hair cells.  This activates ion channels and changes the ____________ potential of the hair cells, releasing _____________________ that stimulate the auditory nerve.

· The action potentials are sent to the auditory region of the brain stem, then the thalamus, and then to the auditory ___________which interprets sound.
· Balance is maintained by mechanoreceptors in the _________ semicircular canals of the inner ear.  These canals are filled with fluid and the interiors are lined with ___________ cells that have tiny particles of calcium carbonate on top of them.  When the head moves, the hair cells bend on the calcium carbonate particles.  

· The __________ determines how far and in what direction the hair cells bend and sends out the proper orders to help the body maintain balance.
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Vision:

· Light passes through the ___________ first (a clear, protective layer) and then through the pupil (the opening into the interior eye).  The pupil becomes smaller or larger depending on the amount of light.  The muscles in the pigmented _______ surrounding the pupil control these responses.

· The light then travels from the pupil to a crystalline structure called the ________.  Muscles attached to the lens adjust the __________, to focus images onto the retina (light-sensitive inner layer of the eye) by bending the light.

· Within the retina are __________________ (rods and cones) that translate light energy into electrical signals that the brain can interpret:  
· _________ contain rhodopsin, a light-sensitive pigment that responds to dim light.  

· Cones in the retina are stimulated by bright light and produce the sharp images and different ___________.  Humans have three kinds of cones that have different pigments to absorb different ____________________ of light.  
· The brain integrates the signals from the three types of cones so that a person perceives all colors in the ___________ spectrum.  _______________ is caused by faulty or missing cones. 
· Signals from the stimulated photoreceptors in the deepest layer of the retina travel to __________ on the surface.  Millions of axons make up the _________ nerve that carries visual information in the form of action potentials from the retina to the thalamus.  
· The cortex of the optical ________ processes the information into meaningful patterns of shape and color.
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Taste and Smell:
· Variations in tastes and odors are because of specialized chemoreceptors that are clustered in _________ buds.  Most of the 10,000 taste buds are embedded between bumps called papilla on the tongue.  Additional taste buds are in the __________ and on the roof of the mouth.
· Chemicals from dissolved food in __________ enter a taste bud through a small opening.  The chemicals bind to _____________ and stimulate neurons lining the inner surface of the taste buds.  Taste signals travel through the brain stem to the thalamus and then to the cortex for interpretation.
· Receptors in the nasal passages detect chemicals in the air.  Olfactory receptors (specialized chemoreceptors) are located in the ___________ lining of the epithelium.  
· The binding of _______ molecules to specific receptor molecules in the olfactory receptors stimulates signals to travel to the olfactory _______ (a structure of the limbic system).  The signals go to olfactory areas of the cortex and to the amygdala (another structure of the limbic system).
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Pressure and Temperature:
· Mechanoreceptors in the skin make it possible to sense touch, ___________, and tension.   For humans, touch receptors are concentrated in the face, tongue, and ________________.  Body hair helps to sense touch because bending a hair stimulates mechanoreceptors at the base of the hair follicles. 

· Specialized thermoreceptors in the skin monitor _____________.  Cold receptors are sensitive to temperatures below 20°C.  Heat receptors are sensitive to temperatures between 30°C and 45°C.
· Pain receptors are sensory neurons located in the base of the ____________ and throughout the interior of the body.  Mechanical, thermal, _____________, and chemical energy stimulate pain receptors.  The mouth and hands have high concentrations of pain receptors.

· Sensory input from the upper body enters _________ root sections of the upper spinal cord and input from the lower body enters dorsal root sections of the lower spinal cord.
· Damage to a certain portion of the spinal cord results in sensory problems ___________ to a defined area of the body.

· Specific areas of the brain’s sensory cortex and motor cortex also correspond to specific body parts.  Damage to areas of the cortex can cause _____________ problems, like numbness in part of one hand. 
