* Lecture 12. Visual system.
Auditory system
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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
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Accomodation reflex ;
|

* Changing the curvature of crystaline lens for better

refraction at close vision
. * Common pathways with pupillary reflex




Visual image is focused  Visual image is focused
directly on the retina behind the retina
rather than in front or

behind it
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Cataract - clouded, blurred or
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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 = 50=1
: D 450

b/

¢ Vi (OS)= i =25-105
e D 5




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
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Operation of rod photoreceptors.

Light causes a hyperpolarizing receptor potential in photoreceptors, which decreases
release of an inhibitory neurotransmitter (glutamate).

cGMP

cGMP-gated
Na* channels open

l Na*

Inflow of Na*
(dark current)

.

Membrane potential

of =30 mV
Y
Glutamate released .
at synaptic terminals Q
inhibits bipolar cell ,",o
. :°0— Glutamate

(a) In darkness

Isomerization of retinal
activates enzyme that
breaks down cGMP

l ¢
a
cGMP-gated o

Na* channels close

l

Inflow of Na* slows

Hyperpolarizing
receptor potential

4

Y
Glutamate release
turned off, which excites
bipolar cell

(b) In light




Synaptic
ending
depolarized

Current

Na’
permeability \—,
increased

C. Rod in dark

Rhodopsin

TA\N\&'IM)()H(

T energy

Retinene
Opsin
Vitamin A C,

Circulation

Rod in light

Photons
of light

)

> umirhodopsin)

Metarhodopsin

J Retinene
1 +

Opsin

Vitamin A

7

Synaptic
ending
fully
polarized

Synaptic bar

Nucleus

Centriole
(basal body)

<-- Na*
permeability
decreased




'‘On’ centre field

'Off centre field

Transient

Fig. 5-2

Ganglion Cell Receptor Fields
Off Light on

Off

KMz




<

pUpT

This is a representation of parasympathetic pathways in the pupillary light reflex.
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Visual Field Defect
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. Physiology of hearing
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Auditory analyzer

» Auditory pathway: Eighth nerve — Cochlear
nuclei —Superior Olivary complex— Lateral
. Lemniscus— Inferior Colliculus — Medial
Geniculate body -Auditory Cortex (ECOLI MA)
» Each ear is represented in both cerebral '
hemispheres

» Auditory cortex is situated in superior
temporal gyrus (Brodmann’s Area 41)
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Functions of the cortex 1n hearing

®* The main function- formation of acoustic sensations

* Location-Heshle gyrus (superior temporal gyrus)

* Funetions:+t-diserimination-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)




* 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 1s spatial organization of the nerve fibers
from the cochlea to the cerebral cortex. Specific brain
neurons are activated by specific sound frequencies.
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Seunds of low frequency cause pressure waves of perilymph to displacement of the basilar membrane, which is central to the
sass through the helicotrema. Sounds of higher frequency cause tranaduction of sound waves into nerve impuises. {The frequency of
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The Travelling Wave Theory
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