
• Lecture 12. Visual system. 

Auditory system





Physiological abnormalities of  

refraction

• Spherical abberation

• Chromatic abberation

• Astigmatism



Pupillary reflex

• Pupil constriction under the influence of  light

• Midbrain reflex 

• Parasympathetic nucleus of  n.oculomotorius



Accomodation reflex

• Changing the curvature of  crystaline lens for better 

refraction at close vision

• Common pathways with pupillary reflex



presbyopia



Cataract - clouded, blurred or 
dim vision



Emmetropia

Hypermetropia

Hypermetropia corrected 

with convex lens

Myopia

Myopia corrected with 

concave lens



Acuity of  vision

• Is determined by the least distance between two 

points that the eye can distinguish

• Normal eye can distinguish 2 points subtended by an 

angle of  60 seconds

• Measured by Snellen’s types



Acuity of  vision

• Vis (OD)=  d  =  5,0 = 1

• D      5,0

• Vis (OS)=  d  =  2,5 = 0.5

• D      5,0



Field of  vision

• Aggregate number of  points seen simultaneously 

when the eye is fixed steadily on one point

• The extent of  the field of  vision is measured by 

perimeter





Examination of  fields of  vision

Perimeter



glaucoma
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pupillary reflex







Physiology of hearing





Auditory analyzer







Functions of  the cortex in hearing

• The main function- formation of  acoustic sensations

• Location-Heshle gyrus (superior temporal gyrus) 

• Functions: 1. discrimination of  sound frequences

• Psychic sensations of  sound pitches

• Detection of  the direction of  the sounds 

• Detection of  special modulation of  sounds, such as noise versus pure 
frequency sounds

• Function of  association  cortex: Recognition of  sounds

• Associate sound information with information from other sensory 
areas of  the cortex

• recognition of  words (Wernike’s area)



Determination of  sound  frequency

• Place principle for determination of  sound frequency:

• Low frequency sounds cause maximal activation of  the 
basilar  membrane near the apex of  the cochlea

• High frequency sounds cause maximal activation of  the 
basilar  membrane near the foramen oval of  the cochlea

• Intermediate distances activate the basilar membrane 
between these two extremes

• Thus, there is spatial organization of  the nerve fibers 
from the cochlea to the cerebral cortex. Specific brain 
neurons are activated by specific sound frequencies.








