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Vyznam a regulacni povaha nervového systému
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Struktura nervového systému

ey Central Nervous System (CNS)
N=Ehan lﬁmndapﬂmd '
B = Function

B Integrative and conirol centers

f '

Peripheral Nervous System (PNS)

B Cranial nerves and spanal nenves
B Communac ation Bnes between the CHE
and the rest of the body

/ N\

Sensory (afferent) division Motor (efferent) division
B Somatic and visceral sensony nerve fibers B pjoior menve fibers
# Conducts mpulses from receptors B Conducts impulses from the CHE

to the CHS to effectors (muscles and glands)
Sympathetic division Autonomic neryous Somatic nervous
m Mobiizes body systems during % system (ANS) system
activity ("fight or flight”) mvisceral motor (mwoluntary) W Somatic motor {voluntary)
B Conducts mpulses from the # Conducts impulses from the
CHNEioc musches, CHE to skeletal muscles

Parasympathetic division smooth muscles, and glands
W COnSEnnes EMeETa -

m Promotes "housekespmng”
fumctions. durmg rest

http://wikimedia.org/



Struktura nervového systému
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B = Function .Imazmm Y ad\)'\e v ed,\
Pf:ﬁga Nerv~ 5“6 S '\\\0 ?
o= oSN wee
et
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system (ANS) system

m visceral motor {(Evwolmntany) W Somatic modor (vokuntany)

B Conducts mpulses from the # Conducts impulses from the
CHNSioc muscles, CHME to skebetal muscles
smooth musches, and glands

http://wikimedia.org/



Receptory/senzory

Meénic energie

— Zachyceni signalu

— Receptorovy potencial
— AkEni potencial

Receptor

Axon of
sensory
neuron

Stimulus

|

Stimulus

Receptor
potential

Action potentials
in sensory neuron
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Receptory/senzory

i Mén |é energ|e Stimulus Stimulus

— Zachyceni signalu l

— Receptorovy potencial
— AkEni potencial Receptor

Receptor
potential

* Adekvatni podmeét
* Neadekvatni podmét
oy S (i

neuron Action potentials
in sensory neuron Time ———
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Receptory/senzory

Mén |é energ|e Stimulus Stimulus

— Zachyceni signalu l

— Receptorovy potencial
— AkEni potencial Receptor

Adekvatni podmét potontial
Neadekvatni podmeét ( )

Mechanoreceptory iy \ U HH ‘ ‘ ‘
Termoreceptory ) e —
Chemoreceptory

Fotoreceptory
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Receptory/senzory

PR\
Menic energie 5’(‘\“\
— Zachyceni sign? “\b\)“\‘ \X‘I
— Recer “e a“ ) a(a“‘e
el W ¥ o
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\ua\\ 063\\’Ca et
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Fotorecep
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Receptory/senzory
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Informace o intenzitée

* Amplituda receptorového
potencialu je prevedena
na frekvenci akcniho
potencialu

Receptor

Axon of
sensory
neuron

Stimulus

|

Stimulus

Receptor
potential

o | ]

Action potentials
in sensory neuron
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Informace o intenzité

A Action Potentials of Summing Channel

* Neboli zména intenzity | ’ ’ ‘ ’ |
stimulu vyvola zménu

No Stimulus, SR < 10 PPS

frekvence AP

e Stimulus o vysoké N
i nte N thé m C| Ee Medium Intense Positive-going Stimulus

aktivovat vice
receptoruy, coz ma také | ’ HHH“HHH ’ |
vyznamnou informacni

i

h (0) d N Ot u High Intensity Positive-going Stimulus

Time )

http://neuronresearch.net/neuron/files/neuralcode.htm




Informace o intenzitée

Zavislost mezi receptorovym a akénim potencialem je logaritmicka

30 - 2

—
dmwnmmﬂmmg
o o oo o o o O o O
e e e i S [ ] [ b PR B e O [ |
P2
=
I
]

=

1.1 1.2 1.3 1.4

Amplituda receptorového potencialu

Frekvence akéniho potencialu
=
|

i
]

0 20 40 60 80 100

Intenzita stimulu Intenzita stimulu

http://slideplayer.cz/slide/3217923/



Informace o kvalite

L4 PraVid IO Speciﬁcké Sensation Cell Receptor Stimuli

, . body Type
nervove energile:
- - Innocuous

Kazdv senzo rickv nery Touch - Mechano\]* o RN mefc;l::;\;cal
vede informaci o jedné

» TRPA1

Noxious

modalité do specifické = % TRPV stimull
mozkové oblasti, kterg ~ Pain —@ _Pelymoda nTnZPVZ e
informaci interpretuje MSE’E‘?E’"’““"” Nortus et & Cold )
* Labeled line coding Temp. Warm B TRPVS
uréuje informaci o J3TRPV4 te:rjrs:%?éa;?e
kvalité " (Warming & Coaling)
Temp. -} JLCoId TRPMS

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



Informace o kvalite

Labeled line coding

Receptivni pole

Drazdéni nervu vyvola
odpovidajici viem

A SOMATOSENSORY

PP
Upper P
lips \
Lips
Lower\§\1
lips QL
Teeth
Gums
Jaw

Tongue

Pharynx

"A\_/‘
Intra-abdominal y
-«— Lateral

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



Receptivni pole

RUzna velikost, rlizné
prekryvani

Malé receptorove pole —
vyssi rozliseni
RozliSovaci schopnost
zesilena lateralni inhibici

f
1
A
AmE
S et
{ -
' { \! a
! 'l l Skin suface I
If i\ M- (1
/ , N\ / {1 }
e A{f '—*} — \ {*
; \
\\N___ _:i:{_-__ __._i,/ rh' n
A o -
7 A

i

el
0 ¥
Shoulder

: \\.I—Li'uur.'.

‘|||||

Y5
Upper lip—

Back

\\u&_ Sole
Hitl1L 3 e p—
1

1 1 1 1 1
0 10 20 30
Mean threshold (rmm)
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Lateralni inhibice

Ay Stimulus A, Stimulus

i Receplors

Skin— /\

&
Receptors 5
€ |Relay neurons
e
[fiff;;fﬂ::;gus ? ? SRt A_
firing rate
|||I ”I”I ”””l ||I Spatial distribution
of excitation
B, Stimulus B, Stimulus

l Recepiors

A

Relay neurons

S —

Spatial distribution
of excitation and inhibition

]
e
®
b=
=
=
= ;
Frequency

Neurons in
relay nucleus

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



Adaptace receptoru

Ubytek citlivosti receptoru navzdory trvani stimulu
Toncké receptory — pomala adaptace — pritomnost stimulu, poloha
Fazické receptory — rychla adaptace — zmeéna stimulu

. _ . s (a) Tonic receptors are slowly (b) Phasic receptors rapidly adaptto a
Fazicko — tonickeé - ... adapting receptors that respond constant stimulus and turn off.

for the duration of a stimulus.

Stimulus Stimulus

|

Receptor

Receptor

potential
Axon of “%\_‘» H ‘ | ‘ ‘ |H
SEﬂSOW (Il 2 = L | I | | T
neuron Action potentials
in sensory neuron Time . Tihe
| |

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



Receptory

Obecné
— Povrchové — somatosenzory
— Vnitfni — viscerosenzory

— Svaly, Slachy, klouby —
proprioceptory

Specialni
— Soucdast smyslovych organt
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Receptory

Jednoduché
Komplexni D
, ~Free nerve 1\ Jm
Obecne endings [ v b
. Nerve ending -~ Receptor -~ (g
— Povrchové — somatosenzory cell &
[ | Synapse
— Vnitfni — viscerosenzory Unmyelinated L ‘
ly, Zlachy, kloub '\ e | - Sensor
- - - aff t
Sva y,'s achy, klouby _ Myelinated__| afferen
proprioceptory \ . axon
m Cell body B :
T 4 V4 £ .__a"__' Ce” bOdy \
Specialni / Cell body ~)__
v s . - /0.5-2.0 12-30 (NS
— Soucast smyslovych organu misec misec

f'

Mechanoreceptory },}t\.
A AD
Termoreceptory § 4\
(a) Simple receptors (b) Complex neural receptors () Most special senses receptors are cells
are neurons with have nerve endings enclosed that release neurotransmitter onto sensory
C h e m 0 re Ce pto ry free nerve endings. In connective tissue capsules. neurons, initiating an action potential,
FOtO rece pto ry http://www.slideshare.net/CsillaEgri/presentations



