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Table 26-1 Differences Between Rods and Cones and Their Neural Systems
Rods Cones
High sensitivity to light, specialized for night vision Lower sensitivity, specialized for day vision
More photopigment, capture more light Less photopigment
High amplification, single photon detection Lower amplification
Low temporal resolution: slow response, long integration time High temporal resolution: fast response, short integration time

More sensitive to scattered light

Rod system

Most sensitive to direct axial rays
Cone system

Low acuity: not present in central fovea, highly convergent retinal High acuity: concentrated in fovea, dispersed retinal pathways

pathways

Achromatic: one type of rod pigment

Chromatic: three types of cones, each with a distinct pigment
that is most sensitive to a different part of the visible light
spectrum
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Fotoreceptory

Interneurony
— Horizontalni bunky

* Horizontalni propojeni
— Bipolarni bunky

* Vertikalni propojeni
— Amakrinni bunky

* Horizontalni i vertikaln
propojeni

* Gagngliové bunky
— Tvorba AP

— Transmise AP do mozku

Sitnice

Nerve

+— To oplic nerve

= — — L
fiber layer { = o
_-Ganglion
Ganglion ~7 cell
celltayer {1 (O ®) Lien 0
| Amacrine information flow
Inner cell — %
plexalorm{ ‘\\‘ '
layer 5 A Prox
V. l

Innar ,8
nuclear < g
layer S

k=
Outer ( §
plexiform { =
layer

Rod

|

Outer
nuclear 9
Photo-
receptor
outer ;
segment | -
pament | T m m
epithelium | O O o

http://www.slideshare.net/CsillaEgri/presentations



Sitnice

Fovea
— Mala konvergence signalu

* Malé receptivni pole
* Vysoké rozliseni

— Mala senzitivita ke svétlu

Periferie sitnice

— Velka konvergence signalu
* Velké receptivni pole
* Nizké rozliSeni

— Vysoka senzitivita ke svétlu

A CENTER OF THE
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> Photo-""
receplors

B PERIPHERY OF

THE RETINA

v

of ganglion cells

™ Receptive fields =~

The receptive field of ganglion
cells at the retina periphery is
much larger than that at the
fovea.

|
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Receptivni pole
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Receptivni pole
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Receptivni pole
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Receptivni pole

Pigmented cell
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Receptivni pole

* Magnocelularni systém

Velka receptivni pole
TycCinky i Cipky

M gangliové bunky (10%)
Vysoka rychlost vedeni

Dobra senzitivita na jas/nizky
kontrast

Minimalni senzitivita na barvu

A M cells
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Receptivni pole

* Magnocelularni systém

Velka receptivni pole
TycCinky i Cipky

M gangliové bunky (10%)
Vysoka rychlost vedeni

Dobra senzitivita na jas/nizky
kontrast

Minimalni senzitivita na barvu

e Parvocelularni systém

Mala receptivni pole
Cipky i ty&inky

P gangliové bunky (80%)
Pomala rychlost vedeni

Spatnd senzitivita na nizky
kontrast

Dobra senzitivita na barvu

A M cells

B P cells

On-center
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Nervus opticus a tractus opt

Fixation point
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Copyright & 2008, 2004, 1998, 1993, 1988, 1983 by Mosby, Inc., an affiliate of Elsevier Inc.
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Zrakova draha
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Nucleus corporis geniculati lateralis

Sest jadernych vrstev
Retinotopicka organizace

Kazda vrstva dostava informace pouze
z jednoho oka

Vrstva 1-2

— Magnocelularni systém
* M gangliové bunky
» Velka receptivni pole /reakce na jas

— Informace o lokalizaci a pohyby

Vrstva 3-6

— Parvocelularni systém
* P gangliové bunky
» Mald receptivni pole / reakce na barvu

— Informace o tvaru a barveée
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Primarni zrakovy kortex
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Pohyb v zorném poli

A Image movement B Eye movement
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Vestibulookularni refelx
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Nystagmus

Nekontrolované rytmické
konjugované pohyby oCnich
bulbl

Fyziologicky
— Postrotacni
— Optokineticky

Patologicky

— Poruchy vestibularniho
systému

— Poruchy vestibulocerebella

— Dalsi poruchy CNS

Classifying nystagmus
The various types of jerk and pendular nystagmus are illustrated below.

JERK NYSTAGMUS

Convergence-relraction

nystagmus refers to the =

irmegular jerking of the - \

eyes back into the orbit ‘ ' , e 1oy
during upward gaze. It : : LTS
can indicate midbrain N 9/
tegmental damage. 7 < Y
Downbeat nystagmus

refers to the irregular e -

downward jerking of the . C o

eyes during downward \

gaze. It can signal lower e, B T,
medullary damage. w W

Vestibular nystagmus, the
horizontal or rotary move-

ment of the eyes, sug- G / 7
gests vestibular disease ‘ b 7
or cochlear dysfunction. ; )

PENDULAR NYSTAGMUS
Horizontal, or pendular,
nystagmus refers to os-
cillations of equal velocity >y, P Lo
around a center point. It h ,/

can indicate congenital
loss of visual acuity or
multiple sclerosis.

Vertical, or seesaw, nys-
tagmus is the rapid, see-

saw movement of the - y S —

eyes: One eye appears to " .

rise while the other ap- ' \ - =2
Il.

pears to fall. It suggests Mﬁ‘ o /‘

an optic chiasm lesion.
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Sakadické pohyby




Sakadické pohyby
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Substantia nigra '
pars reticulata Mesencephalic
and pontine reticular
formations
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Retino-geniculo-cortical pathway
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Nature Reviews | Neuroscience
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@ Light is shined on

Pupilarni reflex

®

Action potentials
from right eye reach
both right and left
pretectal nuclei.

Pretectal
nucleus

Oculomotor
nerves (11}

Ciliary
ganglia
The pretectal

nuclei stimulate
both sides of the
Eddinger-Westphal
nucleus even
though the light was
perceived only in
the right eye.

right eye only.

@ The right and left sides
of the Eddinger-Westphal
nuclei generate action
potentials through the
right and left oculomotor
nerves, causing both pupils
to constrict.
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