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1. lokalni/autoregulace

* jsou do zna¢né miry autonomni

fyzikalni nebo chemicka povaha

2. metabolicka

regulace produkty metabolismu

patii k lokalni regulace

3. hormonalni

REGULACE

A\

prima zpétna vazba

\

nepiima zpétna vazba

+

* jsou latky chemické povahy, secernovane specializovanymi buikami do krve nebo do

endokrinni sekrece

4. nervova

centrdlni nervovy systém
periferni nervovy systém

parakrinni sekrece

autokrinni sekrece

mezibunécné tekutiny, které plisobi na jin€ tkan¢ a reguluji fadu déjii v organismu
slouzi k pomalému a dlouhodobému prenaseni signal



P

AUTONOMNI NERVOVY SYSTEM

Autonomni nervovy systém je soucasti periferniho nervového
systému, jehoz ulohou je udrzovat optimalni vnitini podminky
organismu (homeostazu).

* Sympaticky
* Parasympeticky nervovy system
* Entericky

Morfologie
» fokalni lokalizace autonomnich jader v CNS
* zhromazdéni tél efektorovych neuronu v podobé ganglii

* nervova draha od vegetativniho jadra do efektoru obsahuje
dva neurony



ANS vs. SOMATICKY NS

Comparison of Somatic Motor and Autonomic Divisions

SOMATIC MOTOR AUTONOMIC
Number of neurons in efferent path 1 2
Neurotransmitter/receptor at neurons=target synapse ACh/nicotinic ACh/muscarinic or NE/a- or p-adrenergic

Target tissue

Skeletal muscle

Smoeth and cardiac muscle; some endlocrine
and exocrine glands; some adipose tissue

Neurotransmitter released from

Axon terminals

Varicosities and axon terminals

Effects on target tissue

Excitatory only: muscle contracts

Excitatory or inhibitory

Peripheral components found outside the CNS

Axons only

Preganglionic axons, ganglia, postganglionic neurons

Summary of function

Pasture and movement

Visceral function, including movement in internal
organs and secretion; control of metabolism




AUTONOMNI NERVOVY SYSTEM

AUTONOMIC PATHWAYS

(a) Parasympathetic Pathway
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(b) Sympathetic Pathway
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Blood vessel

ACh

(c) Adrenal Sympathetic Pathway

CNS




! AUTONOMNI NERVOVY SYSTEM

Pregangliova vlakna ACh

» Sympatikus, Parasympatikus (i? . _CHgj

Nikotinovy receptor CH;— C—O—CHz—CH>—N :g:3
3

— Nervovv (Ny) a svalovy (N.,) typ




AUTONOMNI NERVOVY SYSTEM

M1, M3. M5

Orthosteric (ACh)
binding site

COOH

M2, M4 ACh
_ Puts!tivta alll:_ts'tEeric c||) o CH3
binding sites CH3_ C —_— O —CH2 _CH2 _N ?\CH:3

Postgangliova vlakna
 Parasympatikus

Muskarinovy receptor

— Sptazeny s G-proteinem
— Excitacni (M, M;, M)
— Inhibicni (M,, M,)



AUTONOMNI NERVOVY SYSTEM

Adrenergic receptors Postgandliova vlakna sympatiku
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04 TIP3 and Ca®, DAG  Sympathetic postsynaptic nerve terminals

o 1 cAMP Sympathetic presynaptic nerve terminals,
beta cell of pancreatic islets

By T cAMP Heart

B2 T cAMP Liver; smooth muscle of vasculature,
bronchioles, and uterus

B 1 cAMP Liver, adipose tissue

Adrenergni receptor

— Sptrazeny s G-proteinem
—Typ a — obecné excitacni
— Typ B — obecné inhibi¢ni
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Increase vascular smooth muscle contraction

Inhibit norepinephrine release, inhibit insulin
release

Increase cardiac output

Increase hepatic glucose output; decrease
contraction of blood vessels, bronchioles,
and uterus

Increase hepatic glucose output, increase

lipolysis




FIGHT OR FLIGHT

Blood vessels
Sweat glands <
Smooth muscle

AUTONOMNI NERVOVY SYSTEM

Sympathetic
nervous system
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Parasympathetic
nervous system
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MOZKOVA CENTRA KONTROLUJICI ANS

Autonomic centers—brain stem and hypothalamus

1. Medulla
Vasomotor center
Respiratory center
Swallowing, coughing, and vomiting centers
2. Pons Temperature control T
; Water balance — | ; e
Pneumotaxic center -, ‘l | - }_\
. . ating _
3. Midbrain behavior ~ \ 3 . ¥ .- \us
Micturition center /& L ¥ }

4. Hypothalamus ' 7
» kk’_ \ f:)

Temperature regulation center _ \
Thirst and food intake regulatory centers - %0, 8 -
AN '
e [Pons
Urinary bladder
control
Secondary

respiratory center
Respiratory center

Blood pressure
control



! BARORECEPTORY VS. CHEMORECEPTORY




Inotropni
Chronotropni
Dromotropni

o

Batmotropni

efekt

BAROREFLEX 1

s aferentni vldkna
s parasympaticka vlakna
s Sympatickd vldkna

Mean arterial pressures (mm Hg)

Phasic aortic
pressure
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SINUSOVA ARYTMIE

Respiratory
center
(medulla)

Change in Change in
intrathoracic lung volume
pressure (stretch receptors)

Change in Bainbridge
venous return reflex
Change in | Baroreceptor

| reflex

Cardiac
vagal center
(medulla)

arterial
pressure
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CHEMOREFLEX

Peripheral Primary effect (+) ‘ Medullary
chemoreceptors ‘ vagal center

(+)

' l\

Hypooapnla

Secondary

effects
~ lung stretch
activity 9




Sympathetic chain

VLIV ANS NA CEVY

KORONARNI | a, B, | K, D
KUZE A K
SLIZNICE a
KOSTERNTI
SVAL op, | KD
MOZKOVE o K
PLICNI ofB, | K,D
ABDOMENAL
Ni Qa, Bz K, D
ZILY a B, | K,D




GIT. VLIV SNS A PNS

VLIV SNS

Medulla
oblongata
cervical
ganglion
Thoraco- T
—
lumbar
region — ] Y

e

Prevertebral ganglia
1. Celiac

2. Superior mesenteric
3. Inferior mesenteric

_—

—
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VLIV PNS

Medulla / Vagal nerves
)blongata "
(dorsal
vagal
complex)

Sacral
dinal cord —

Pelvic
nerves



GIT. ENTERICKY NERVOVY SYSTEM

Myenteric plexus _
Tertiary plexus )
Circular muscle

Deep muscular plexus

Submucosal plexus

Paravascular
nerve

Perivascular
nerves

_ongitudinal
muscle

Subserous
nerve

Mesentery

/
g . "~ Submucosal
Mucosa Muscularis artery

muscle

Myenteric
plexus

Mucosal plexus

Submucosal
plexus

Deep muscular
plexus



SYMPATIKUS
DETRUSOR ' RELAXACE
SFINKTER = KONTRAKCE

PARASYMPATIKUS
DETRUSOR ' KONTRAKCE
SFINKTER RELAXACE

ANS A MOCOVY MECHYR

Pontine
rostral pons

Sympathetic

innervation Lumbar cord

Visceral afferent
innervation ?

-~~~ Pelvic nerve X~
+
Parasympathetic +_/
i innervation
+
)f Pelvic nerve

Pudendal nerve

Hypogastric
nerve

Sacral cord

Internal
sphincter

_ +>
External
sphincter

Somatic
(voluntary)
innervation



NEUROGENNI MOCOVY MECHYR

NAZEV PRIZNAKY

Neinhibovany neurogenni Léze: nad pontinnim centrem mikce

mocovy méchyt Priznak: sniZzen¢ uvédomeéni o plnosti mocového méchyie mize dojit k
inkontinenci

Detruzoro-sfinkterova Léze: mezi pontinnim centrem mikce a sakralni michou

dyssynergie Priznak: detrusor je obvykle spasticky; souasna kontrakce detruzoru a
mocoveého svérace zvySuji tlak v moCovém méchyti; mize vést k
vezikoureteralnimu refluxu a poSkozeni ledvin

SmiSeny typ A Léze: poskozeni sakralni michy na jadie detruzoru s intaktnim
pudendalnim jadrem
Priznaky: detrusor sval je ochably, moCovy méchyf je velky, vné;jsi
mocovy svérac je spasticky, inkontinence méné Casta

SmiSeny typ B Léze: poSkozeni sakralni michy na pudendalnim jadfe s intaktnim

detrusorem

ochably; inkontinence je Casta

Porucha nize ulozeného

motorického neuronu cest je zachovana

inkontinence

Priznaky: mocovy méchyf je spasticky a externi mocCovy svérac je

Léze: sakralni micha; hrudni sympaticka inervace do dolnich mocovych

Priznak: mocovy méchyft je velky a hypotonicky, méné Casta




REGULACE SEXUALNICH FUNKCI

Cavernous nerve ‘ ' _
(nitrergic) o Sexual stimulation
(tactile, visual, auditory, psychic)

Type 5 PDE inhibitors
(e.g., Viagra)

Vascular smooth 4@ Guanylyl cyclase
muscles of .
helicine arteries

Increased blood flow into
sinusoidal cavernous spaces =

—’- .
l g Erection

Collapse of venous return ——
from cavernous spaces

Contraction of muscles
around base of penis




Lumbar
splanchnic Inferior
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Cotpora cavernosa
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Dorsal root
ganglion

Lumbar

splanchnic

Sympathelic  nerves
chain

148

REGULACE SEXUALNICH FUNKCI

afferents

Inferior
— mesenteric

ganglion

Dorsal root
ganglion

Substantia -
gelatinosa

Parasympathetic
preganglionic
neurons



