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Vyznam a regulacni povaha nervoveho systéemu

ANTICIPACE

Kortex —— Potencidlni vstup Potencidlni vystup —— Kortex
\ Integrace
/’ CNS

Receptor Vstup Vystup Efektor
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4  Autonomni nervovy systém

Zpetnovazebna regulace

Feedback—¥

Simple Feedback Loop
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Redistribution of Blood Flow During

Cardiac output

0-25% 4-5% 20% 3-5% 15% 4-5% 15-20%

Cardiac output
5{/min. =5{/min.
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Redistribution of Blood Flow During Exercise

Cardiac output

25 {/min =

100%  3-5% 4-5% 2-4% 05-1% 3-4% 80 - 85%

Heavy exercise v ~20{ /min.

Heavy
exercise _
P Rest
14 8
.':\g ’
~ 1 L/mnin

100% 20-25% 4-5% 20% 3-5% 15% 4-5% 15-20%

Cardiac output
5{/min. =5{ /min.
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Somaticky a autonomni nervovy systém

> Volni“

v Pricné
pruhovany sval

" Informace jde
z CNS primo k
efektoru

7 Autonomni nervovy systém

Somatic vs. Autonomic
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Somaticky a autonomni nervovy systém

Somatic vs. Autonomic

> Mimovolni

> Volni“

v Pricné
pruhova

| 3
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muscle
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Somatic motor
nuclel of
spinal cord

V

{a) Somatic nervous system (b} Autonomic nervous system
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Visceralni reflex

Dorsal
Sensory root
receptor in ganglion 5:?:3:5
| viscera | system

Egﬁi:ﬁl } Visceral reflex arc
fhar y (Autonomic reflex)

Postganglionic

axon i
= .
effector Integration center
- (may be preganglionic
Ganglionic neuron)
neuron
Autonomic Preganglionic axon
ganglion

Copynght @& 2001 Banjamin Cummings, an mprint of Addison Weasley Longman, Inc.
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Visceralni reflex

Dorsal
Sensory root
receptor in ganglion Central

: nervous
viscera | S

o

Visceral

Preganglionic axon

ganglion
Copynght @& 2001 Banjamin Cummings, an mprint of Addison Weasley Longman, Inc.
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Spotieba energie/ zasob
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Sympatikus

Fight or flight response

Autonomni nervovy systém

Parasympathetic division
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Relaxes urinary
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Dilates pupi
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Dilates pupi
and elevaies
eyelid

Ciliary

JrCN 1)

Parasympatikus

Sympatikus Y \ s My
Fight or flight resp| System/function Parasympathetic Sympathetic

and digest response
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heart rate
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and gastrointestinal tract;
increased secretions

No involvement
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Somaticky a autonomni nervovy system —
mediatorove systemy

Central
nervouf system Peripheral nelrvous system Eﬁecto:; organs
| 1 I 1
h Acetyicholine
Somatic nervous system —?7"’.{ e ?és_z:.' ‘ Skeletal muscle
Aoetylchollne Norepinephrine \ = Bl
pro __4 .................. YA muscle
2 ee (e.g., in
a blood
Sympathetic Ganglion vessel)
division Acetylcholine Epinephrine and
Autonomic k_( \__ " norepinephrine
nervous or—===<{Gl <\ Blood [~ Glands
system ~< & ey s vessel
Adrenal medulla
Acetylcholine \ \
e '<.'_-' ----- (.-..' Cardiac
. 4 muscle
Ganglion —
Key:
==== Preganglionic axons = - - = Postganglionic axons . = Myelination === =Preganglionic axons = = =.=Postganglionic axons
(sympathetic) (sympathetic) (parasympathetic) (parasympathetic)
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Acetylcholin

Pregangliova vlakna
* Sympatikus
* Parasympatikus

v Nikotinovy receptor
— Ligandem fizeny iontovy kanal
— Na+, K+, Ca2+
— Nervovy (Ny) a svalovy (N,,) typ

— Excitace
(a)
A, (D
( \ 1\ \
Ji \ / \
6 nm ‘V‘ I\ \
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M2 B .
Synaptic \ ! / binding site
spacc ; G)‘n\ G) @/ a helix — -
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Pregangliova vlakna
* Sympatikus

* Parasympatikus

v Nikotinovy receptor
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A
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— Ligandem fizeny iontovy kanal
— Na+, K+, Ca2+

— Nervovy (Ny) a svalovy (N,,) typ
— Excitace

fﬁ\‘ /17/;\\\

/
)
/ an (b) Acetylcholine

Synaptic binding site

space R o @)@/('xflellx
tf, / m
AR I‘ (\' !W
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W.. W po s |

http://www.mdpi.com/marinedrugs/marinedrugs-12-
02970/article_deploy/html/images/marinedrugs-12-02970-g013-1024.png

Postgangliova vlakna

* Parasympatikus

v Muskarinovy receptor
— Sprazeny s G-proteinem
— Excitacni
e M1, M3, M5
— Inhibicni
s M2, M4

M1, M3, M5 M2, M4

NH, =
| Putative allosteric
binding sites

Orthosteric (ACh)
binding site

*COOH
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Noradrenalin

* Postgandliova vlakna sympatiku
 Adrenergni receptor

Sprazeny s G-proteinem

— Typ a—obecné excitacni (kontrakce)

S Vyj

imkou GIT

— Typ B — obecné inhibicni (relaxace)

s vyjimkou !!! srdce !!!

Adrenalin,
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/ o
B2

J01da3a4 21843uaupy/BIM/3i0 eIpadyIm ua//:sdny
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Noradrenalin

* Postgandliova vlakna sympatiku
 Adrenergni receptor

Sprazeny s G-proteinem

— Typ a—obecné excitacni (kontrakce)

s vyjimkou GIT

— Typ B — obecné inhibicni (relaxace)
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Smooth muscle Inhibition of  Smooth Heart muscle
contraction transmitter muscle contraction.
release contraction smooth muscle
relaxation,

glycogenolysis

Dren nadledvin

— Modifikované sympatické ganglion

— ,Transmitery” (stresové hormony)

vylu€uje do krve
e Noradrenalin
e Adrenalin

— Sympathetic trunk

Spina] cofd:
T, Ventral

root

Thoracic
splanchnic
nerves
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Adrenal Adrenal gland

medulla ] !
Epinephrine and

norepinephrine

medulla cells
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Smooth muscle Inhibition of  Smooth Heart muscle
. , , __tontraction transmitter muscle contraction.
19 Autonomni nervovy systém R contraction smooth muscle
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Centra kontrolujici autonomni nervovy system

20 Autonomni nervovy systém

Heat control
Parasympathetic

Water
balance
///,/ Feeding

Sympathetic

control
Urinary bladder control o Hypothalamus
Pneumotaxic center —— Adenochypophysis

Cardiac acceleration
and vasoconstriction

Cardiac slowing——

Mamillary body

—Puons

Respiratory center — Medulla
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Centra kontrolujici autonomni nervovy system

Communication at
subconscious lavel

* VeétSina regulaci probiha Cerebral corlex % !
. v v ; (frontal lobe)
automaticky (nevédomeé) a 3 ;
tyto jsou na nejvyssi urovni Limbic lobe
kontrolovany hypothalamem +*E““"“”*' '“P““*
. 7 . 7 ’ 7 Ve whm
* Silné emocionalni zazitky, . - Overall integration
.. .., . , of ANS—"the boss"
které prechazeji do védomi NE T
(silné zazitky) nebo které z . Reticular formation
0 of brain stem

védomi pochdzeji (vzpominky) [ Regulation of pupi

| size, respiration,

http://slideplayer.com/slide/2810792/

mohou cestou hypothalamu | heart, blood pressurs, WK
. p v 1 swallowing, ete.
spustit autonomni odpovéd S it i
(vétSionou sympatickou) o
Urination, defecation,
erection, and IVI
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Hypothalamus

Klicové regulacni a koordinacni
centrum

Integrace informace ze zevniho
a vnitrniho prostredi

Modulace chovani

Koordinace a regulace
autonomniho nervového
systému

Udrzovani homeostazy
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Paraventricular Lateral Dorsal
nucleus hypothalamic
area

Preoptic
nucleus

Anterior

hypothalamic
area

Optic nerve ' I

Optic chiasm L Posterior
e / pituitary
pltuitary

http://www.slideshare.net/physiologymgmcri/hypothalamus-15-apr-2016
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thalamus.htm
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Hypothalamus

Klicové regulacni a koordinacni

centrum

Modul

Koordi
autono
systému

Udrzovan
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Anterior
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Hypothalamus

* Klicové regulacni a koordinacni
centrum irkad1d

* Koordin /peg
autono e télesh

systému

* Udrzovan
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Hypothalamus

* Klicové regulacni a koordinacni

http://biology.about.com/od/anatomy/p/Hypo
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Hypothalamus

Paraventricular and supraoptic nuclei

* regulate water balance

* produce ADH and oxytocin

* destruction causes diabetes insipidus

» paraventricular nucleus projects to
autonomic nuclei of brainstem and
spinal cord

Dorsomedial nucleus
+ stimulation results in obesity and savage behavior

Posterior nucleus

* thermal regulation (conservation of heat)

* destruction results in inability to thermoregulate
+ stimulates the sympathetic NS

Lateral nucleus
« stimulation induces eating
» destruction results in starvation

Anterior nucleus
* thermal regulation

(dissipation of heat)
* stimulates parasympathetic NS
* destruction results in hyperthermia

Mammillary body

* receives input from
hippocampal formation
via fornix

* projects to anterior nucleus
of thalamus

» contains hemorrhagic lesions
in Wernicke's encephalopathy

Preoptic area {

* contains sexually dimorphic nucleus /|

« regulates release of gonadotropic ,
hormones

Y,

Suprachiasmatic nucleus
* receives input from retina

« controls circadian rhythms Ventromedial nucleus

* satiety center
= destruction results in obesity
and savage behavior

Arcuate nucleus
* produces hypothalamic releasing factors
* contains DOPA-ergic neurons that inhibit prolactin release

https://d26zfesik67yjk.cloudfront.net/361c35841d554b30a85962e9a342c8a9/c7af8f76e1dd465ba5b886ad34a65c20/e21bfc6faf2bdedc82dd247369a7f260/40cbc004f494419eaba552fbc2
98e645.jpg?Policy=eyJTdGFOZW1IbnQiOiBbey)SZXNvdXJjZSI6IClodHRwczovL2QyNnpmZXNpazY3eWprLmNsb3VkZnivbnQubmVOLzM2MWMzNTgOMWQINTRiIMzBhODUS5NjIIOWE
ZNDJjOGE5L2M3YWY4Zjc2ZTFkZDQ2NWIJhNWI140DZhZDMOYTY1YzlwLyoiLCAiQ29uZGl0aW9uljogey)EYXRITGVzc1RoYW4iOiB7IkFXUzpFcG9jaFRpbWUIOIAXNTc30DY1NjAWFX19XX0
_&Signature=00ebw4KROVFSKJaiJxCjFmaolrqY0gYGE--PMkJbJ5cdHF-twpl3a-1J~Ltufp4SQQI3~LyWEmkxqMhfqg-WV-D3Z-y~yb-
TDc~*BWTFnf77cAbQdAm1CTrPbrHEqfB36ho4B5nZdK0O4hit4WiR6kHloxXfZk69QrdJt5ulGuPrbbimAHLWGW-qRsx4bsW2nj41kxIN7Zd6MS8Dle7~-
XMAPsuQ1UkmYlawBBEz~75vs4Q6cylCLePT3B2e8qBpVR8y54h9gY63Uw4iohFPk2mmoa~FAWmMc6yfPZUIkK~u7cq~39~uJEIYXKC8W5Vy2IsDGeBtIfkAg3qWYdVIN2bXiA__ &Key-
Pair-ld=APKAJY4Y3HIBJJ7SJ76A
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hypothalamus

Meurozecretory
cellz produce

Meurozecretory cells produce
releasing and releaze-inhibiting
hor mones.

These hormanes are
zecreted into a portal svstem.

These hormones move
down axonz to axon endines.

Each type of hvpothalamic
hormone either stimulates or pituitary
inhibitz production and secretion portal swetem

of an anterior pituitary hor mone, When appropriate, ADH and

oxytocin are secreted from
axon endings inta the blood stream.

The anterior pituitary secretes
itz harmones into the bloodstream.

A0H and oxvtocin,

: o an tidiure tic
posterior pituitary harmaone (ADH]

anterior pituitary

eonadotropins
FSH & LH)

Kidnewy tubules

oxytocin

A & p, :
Owvaries, Testes // /
" 4

erowth L
|/ L
|

hormone(GH)
: oxytocin
prolactin (FRL) adorenocortico thyroid it

tropin [ACTH) stimulating
hormone (TSH)

Smooth muscle
in uterus

Bones, Tissues Mammary
Elands

hammatry
glands

Adrenal cortex

Thyroid

https://s-media-cache-ak0.pinimg.com/originals/5a/0a/78/5a0a78d64a682fcf9c5eb3b10d37a2al.jpg

= =
m e
O =



Entericky nervovy systém

Oral » Anal
. o Distention
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Entericky nervovy systém

* Autonomie ma lokalni charakter
— Kontrola motility
— Kontrola sekrece
— Lokalni kontrola krevniho zasobeni

 Autonomni nervovy systém
— Rizeni GIT jako celku

— Vzajemna koordinace Cinnosti vSech
organovych systému
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The Brain in Your Gut

The gut's brain, known as thie enteric

nervous system, is located in sheaths of "ﬁ. 3+ Mesentery
tissue lining the esophagus, stomach, i Altaches the
small intesting and colon. bowel 1o the
body wall and
contains major
arteries, veins,
lymphatics and
external nerves.

SMALL INTESTIME CROSS SECTION

Submucosal plexus - iy
Layer contains sensory i
calls that communicate

with the myenteric plexus

and mator fibers that

stimulate the secretion of § #
fluids into the lumen. Reasrass - BT

Myenteric plexus -
Layer contains the
neurons responsible
for regulating the
enzyme output of
adjacent argans.

Lumen Mo NEMVES sosmemee
actually enter this area,

whera digestion occurs. The
brains in the head and gut have
to monitor conditions in the lumen
across the lining of the bowel,

Source; O, Mchae! D Gershon, Columbla Undversily

https://kin450-neurophysiology.wikispaces.com/file/view/gut.jpg/187924395/gut.jpg
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Entericky nervovy systém

e Autonomie ma lokalni charakter

— Kontrola motility
— Kontrola sekrece
— Lokalni kontrola krevniho zasobeni

 Autonomni nervovy systém
— Rizeni GIT jako celku

— Vzajemna koordinace Cinnosti vSech
organovych systému

Cardiac output
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\ | eavy
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<4
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Cardiac output
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30 Autonomni nervovy systém
http://2.bp.blogspot.com/_MJOCEYnSB4U/S991JTUruOI/AAAAAAA
AACs/NPzsh8ydzjQ/s1600/redistributionofbloodflow.jpg
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ANS a kardiovaskularni system

I Cardiac output S
Srdeéni vydej 25 {/min = 25{/min Redistribuce krve
(vasomotorika)
100% 3-5% 4-5% 2-4% 05-1% 3-4% ao-ay
Heavy exercise " ~20{ /min.
/‘7 a )
—_— ) Heavy
exercise
. Rest
;’ ‘v \
Rest ~ 1 L/min
100% 20-25% 4-5% 20% 3-5% 15% 4-5% 15-20%
Cardiac output |\l| U I\I I
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ANS a kardlovaskularnl system

* Ve vazomotorice hraji

vyznamnou roli lokalni

regulacni mechnaizmy
* Sympatikus
— Kontrakce cév v kiizi

— Dilatace ve svalech

* Parasympatikus

— Dilatace cév v GIT

32 Autonomni nervovy systém
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Artery

Sympathetic
nerve fiber

@ Strong

sympathetic

@ 4 tone

@ Smooth muscle
contraction
Vasomotor

tone @ Vasoconstriction

(a) Vasoconstriction

@ Weaker

sympathetic
tone

@ Smooth muscle
relaxation

@ Vasodilation

(b) Vasodilation

http://www.slideshare.net/getyourcheaton/autonomic-nervous-system-and-visceral-reflexes
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ANS a kardiovaskularni system

Sympatikus

Zvyseni srdecni frekvence
Zvyseni kontraktility
Zvyseni prevodni rychlosti

* Parasympatikus

33 Autonomni nervovy systém

Snizeni srdecni frekvence
Snizeni kontraktility

Snizeni prevodni rychlosti

center (sympathetic)
rSvmpaihetic

Dorsal motor nucleus
of vagus

Cardioinhibitory
center

i (parasympathetic)
2/

£
L Medulla oblongata

fé;"
Cardioacceleratory—

runk
‘ganglion

<

L
[ LThorac]:: spinal cord
Sympathetic trunk

Sympathetic

cardiac Key:

B Parasympathetic
fibers

B sympathetic
fibers

https://medwrite.biz/58603_vagus_nerve_anatomy/
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Baroreceptory a chemoreceptory

ptors:

1. Aortic arch transmits via vagus nerve to medulla (responds only to T BP)

2. Carotid sinus transmits via glossopharyngeal nerve to solitary nucleus of medulla
(responds to L and T in BP).

Baroreceptors:

1. Hypotension—1{ arterial pressure — | stretch — 1 afferent baroreceptor firing —
T efferent sympathetic firing and | efferent parasympathetic stimulation —
vasoconstriction, T HR, T contractility, T BP. Important in the response to severe
hemorrhage.

2. Carotid massage — T pressure on carotid artery — T stretch — T afferent
baroreceptor firing — { HR.

Chemoreceptors:

1. Peripheral —carotid and aortic bodies respond to 4 PO, (< 60 mmHg), T Pco,,
and { pH of blood.

2. Central —respond to changes in pH and PcO, of brain interstitial fluid, which in
turn are influenced by arterial CO,. Do not directly respond to PO,. Responsible
for Cushing reaction— T intracranial pressure constricts arterioles — cerebral
ischemia — hypertension (sympathetic response) — reflex bradycardia. Note:
Cushing triad = hypertension, bradycardia, respiratory depression.

(chemo-
receptor)

https://i.ytimg.com/vi/RAhqTAcdh_4/maxresdefault.jpg
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Baroreflex
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ANS a mocovy mechyr

Descending
brainstem :

inputs
\

Sympathetic preganglionic

* Sympatikus
— Relaxace detrusoru

Descending
somatic motor §

— Kontrakce sfinkteru '"‘P“‘S\

Afferents to
brainstem nuclel

Inferior mesenteric — )
and pelvic ganglia

* Parasympatikus
— Kontrakce detrusoru

Wisceral afferent

— Relaxace sfinkteru >

Parasympathetic
ganglia in pelvic
pathway

™~

Parasympathetic
preganglionic axons
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e Parasympatikus
— Erekce

* Sympatikus
— Ejakulace
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ANS a zenskeé pohlavni organy

Lumbar
splanchnic
gangtion Sympathetic nerves

} chain \

\

Substantia  Dorsal root

gelatnosa Inferior

maosontonc
ganglion

Substantia
gelatinosa

S ———y ) el

Daorsal root
ganglion

7]
'
'
L]
H Parasympathetic
- ;
. preganghonic
] NOUroNs
'
Pain '
aﬁsmntsir-f

Figure 22-10 Autonomic innervation of the female reproductive system (see text
for details). Red = sympathetic nervous system, blue = parasympathetic nervous
system. Solid lines = preganglionic fibers, dotted lines = postganglionic fibers. The
green lines indicate pain afferents.
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82. Zakladni rozdeleni a funkce autonomniho nervového
systému

* Definice pojmu autonomni nervovy systém * Priklady center kontrolujicich autonomni nervovy
* Porovnani somatického a autonomniho nervového system (hypotalamus, mozkovy kmen...)

systému (funkce, synapse reflexni oblouk...) * Pupilarni reflex (Prezentace Zrak Il)
e Srovnani sympatiku a parasympatiku * Role hypotalamu v zakladnich regulacich

» Zakladni prehled neutrotransmiterovych a (e el e

receptorovych systému (detailni charakteristika ¢ Strucny popis enterického nervového systému
autonomni inervace konkrétnich systémd je
soucasti popisu jednotlivych systému)
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