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Autonomni nervovy system —

- hladka svalovina vnitrnich organu, céy,
kuze
- srdce
- Zlazy
Parasympatikus +
Sympatikus
+ Entericky systéem



SYMPATIKUS | PARASYMPATIKUS

miosa, akomodace
mydriasa

zvysuje €innost slinnych
zlaz
rozsifuje bronchy

zuzuje bronchy
zvysuje frekvenci i
kontraktilitu snizuje frekvenci
zvysuje hladinu

glukosy v krvi podporuje tvorbu

glykogenu

tlumi sekreci travicich stimuluje traveni
st'av a peristaltiku
stimuluje sekreci
travicich st'av a
inzulinu

zvysSuje vydej adrenalinu
shizuje tvorbu mogi

zrychluje peristaltiku

tlumi peristaltiku, zvySujef "t |\ & Lo P
- uvolnuje svérace

tonus svéracu

zvysSuje tonus

zvysSuje tonus svérace m. detrusor

vasokonstrikce

ejakulace erekce




Srovnani somatomotorické a visceromotorické inervace
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pruhovany o A NA
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Potni | Srdce | Hladke svaly
Hladky sval slazy cév
Zlazy a organu

Srdce



Inervace a receptory v cilovych tkanich

PARAS
ACh
cex ACh
Pricne
pruhovany e
sval
ACh
Nikotinovy ACh -
receptor Hladky sval
Blok: kurare Zlazy
Srdce

Muskarinovy ACh receptor
Blok: atropin

SYMP
=

ACh Nikotinovy ACh
ACh {:ﬁgeceptor v gangliich
ok
ACh ACh . -
s o Stépeni tuku
ACh Dfen Beta3 NA receptor
e nadledvin TR
VAN VAN
A NA 1Y
A 0) Bronchi
. ; Cév svalu
. Hladké svaly cév ;
Srdce Sfinktert y Trav. trub.
zlazy . Délohy
Alfal NA
Betal NA receptor e Beta2 NA receptor
-kontrakce " 'eélaxace



Acetylcholin
Nikotinovy receptor

S—O
SO

Acetylcholin
Muskarinovy receptor

Pregangliovy neuron Postgangliovy neuron



Acetylcholinove receptory

ganglia, nervosvalova ploténka, CNS
— s ligandem sprazeny iontovy kanal

cilové tkané ParaS, CNS

Sprazeny s G-proteinem
M1
M2
M3
M4
M5

G proteiny aktivuji spoustu enzymii
nebo otviraji iontové kanaly

Nature Reviews



Adrenergni receptory

Sprazené s G proteinem

Alfa 1 - vasokonstrikce, mydriaza, snizeni GIT motility

Alfa 2 - presynapticka inhibice uvolnéni NA

Beta 1 — tachykardie, zesileni stahu

O

Beta 2 — bronchodilatace, vasodilatace, tokolytické ucinky

e

®




Znalost jednotlivych transmiteru a jejich
receptoru umoznuje jejich
farmakologickeé ovlivhéni

parasympatikomimetika x parasympatolytika
(neostigmin, metylcholin x atropin, scopolamin)



Rulik zlomocny — Atropa bella-donna)

Anticholinergika
(parasympatolytika)

L-hyoscyamin
atropin
scopolamin

‘rozsSifené zornick
*vyschlé sliznice
.zcervenani obli¢eje, sucha tepla plet’
*zrychleny tep



Sympathikus 7 Parasympathikus
Mesenzephalon %
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NA

ACh

Cilovy organ Drazdéni sympatiku Drazdéni parasympatiku
srdce zrychleni akce zpomaleni akce
vencite tepny rozsireni (beta rec.) zuzeni(?)
tepny zUzeni (krevni tlak stoupa) rozsireni (krevni tlak klesa)
bronchy rozsireni zazeni
zaludek,strevo tlumeni peristaltiky povzbuzeni peristaltiky
Zlazy GIT tlumeni sekrece povzbuzeni sekrece
mocovy mechyr kontrakce sphincteru kontrakce detrusoru
uvolnéni detrusoru uvolnéni sphincteru
genital kontrakce cév rozsireni cév
ejakulace erekce
sekrece gl.vest.ma.
zritelnice mydnasa miosa
vicka siroce otevrena zuzena
potni Zlazy lepkavy pota malo rndky pota bohaté
slinné zlazy husta slinaa malo ndka slinaa bohaté
teplota zwsena snizena
metabolismus katabolicke reakce anabolicke reakce
nadledvina zvySena cinnost snizena cinnost




Ggl. prevertebrale

Rozdily sympatikus x e W}fector

CNS Ganglion paravertebrale ’

G
SYMPATHETIC
Preganglionic Postganglionic
' ,
> —
. [ )y
]
PARASYMPATHETIC ' /

Ganglion

X Kraniosakralni

K cilovéemu organu X soucast hlavovych (lI1, VII, X, X) a sakralnich nn.

Vegetativnich ganglia X blizko cilového organu

Mediator v cilovem organu X acetylcholin
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Negativni zpetna vazba v autonomnim nervovem
systemu

1) baroreceptory zjisti pokles TK
2) aferenty pfivedou pfes X+1X..n. signal do kmene
3) pfepojeni v RF
4) aktivace sympatiku ncl. IML
5) pfes RCA do paravertebralniho ganglia
6) pfes RCG a rami vasculares vasokonstrikce
nn. splanchnici aktivuji dfen nadledvin
nervi cardiaci zvysSi TF a TK
7) baroreceptory hlasi normalni TK

Vagal
outflow
A\

Cardiac

Thoracic
spinal
cord

NTS reflex arcs

Vagoglossopharyngeal
afferents

/

Baroreceptors

Sympathetic
outflow

Blood
vessels

Adrenal medulla
@ Current Medicine



Gan 0 lla a) senzitivni —pseudounipolarni buriky
b) autonomni

N

parasympaticka

NG

u vetvi intramuralné
trigeminu



Plivod ganglii — z neuralni listy

M Dorsal root ganglion

M Melanocytes

M Ventral root Schwann cells
Sympathetic ganglion

@ Dermamyotome

L Sclerotome

) Induction and Patterning
Figure 13.4 of Neural Crest and
Ectodermal Placodes and
their Derivatives

through the trunk of a developing chick embryo, showing the different locations .J. Begbie, 2013

of the different derivatives. Sympathetic ganglia (yellow) containing neurons and

glia are located adjacent to the dorsal aorta (DA). Sensory ganglia (orange) con-

Neural crest derivatives in the trunk. Schematic representation of a cross section

taining neurons and glia are located within the sclerotome of the somite (pink)

alongside the neural tube. Schwann cells (green) differentiate in association with
the peripheral nerves. Melanocytes (magenta) differentiate between the ectoderm
and dermomyotome (blue); however, recent studies show that they also develop

from neural crest cells associated with nerves. NC: notochord.



http://www.sciencedirect.com/science/article/pii/B9780123972651002124
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Slide: Spinal cord, dorsal root ganglion; sec HE 2-22 Microscope at 400

Histology Photomicrographs ncb- pseudounipolarni neurony

Human Anatomy and Physiology (BIOL& 241L-242L) S8 = Satel_ltr" bunk,y - g“e
Karen Hart, Peninsula College ma- myelinizované axony




Parasympatické ganglion

g Connective
X tissue
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02/Images/61x200.jpg



Schema autonomnich
vlaken v perifernim
g : nervu

paravertebralni

li \
ganglion % 1 S

prevertebralni = 4 \

\
ganglion % \
AN ) 6
7
5 -

o Ramus communicans albus 6

ramus communicans griseus 7
Rami interganglionares 5

Rami viscerales /splanchnici
Rami vasculares 8

Rami cutanei 9




Schema vegetativniho nervu a sympaticka ganglia

3-ganglion paravertebrale
4-ganglion prevertebrale
5-r. interganglionaris

6-r. c. albus

7-r. C. griseus

8-rr. vasculares

9-rr. cutanei

n. splanchnicus

hladka svalovina
cév a organu
zlazy

srdce

v kréni a sakralni

oblasti chybi r.
communicans
albus a je nahrazen
rami
Interganglionares




Schema misniho nervu
oblasti

spinalni ggl.

\\% foramen intervertebrale

paravertebralni
ganglion
sympatickeé

ramus
interganglionaris

Schema prof. z ggl. stellatum
Petrovického

Kréni



A\ A4

Schema misniho nervu v krizove
oblasti

ramus
spinalni ggl interganglionaris

z lumb. ganglii

paravertebralni
ganglion
sympaticke

Schema prof.
Petrovického




Ganglion paravertebrale (cervicale superius) mysi — prukaz tyrosinhydroxylasy
(enzymu v katecholaminergnich neuronech) imunoflorescenci
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- noradrenalin
—small intensely fluorescent neurons- interneurony

From Hall and Landis - Principal Neurons and SIF Cells Have Distinct Histories
The Journal of Neuroscience, February 1991, 17(2) 483



Tyrosin hydroxylasa - (/
Enzym pl“'itomny Vv tyrosine hydroxylase

) tyrosine C=—0
neuronech, ve kterych 4
vznika .

/ H
. \ ”2 i
C\H aromatic amino acid decarboxylase
—" " b=o
/
DOPA

+
NH
C —CH,
dopamine-[\-hydroxylase
dopamine

\ g C L phenylethanolamine N-methyltransferase
" l \ CH,4
1

norepinephrine / —\

epinephrine

Daubner, Le and Wang Tyrosine Hydroxylase and Regulation of Dopamine Synthesis
Arch Biochem Biophys. 2011 Apr 1; 508(1)




Paravertebralni
gang“a v lamina prevertebralis

fasciae cervicalis

Propojena —

truncus pied hlavickami Zzeber
sympathicus

medialné od m. psoas major

medialné od foramina
sacralia anteriora
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Ganglion cervicale superius, medium,

ggl. cervicothoracum
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RR. INTERGANGLIONARES

Ganglion cervicale
medium et
cervicothoracicum /
stellatum

ganglion cervicale
medium

A. VERTEBRALIS
HYROIDEA INF

ganglion
-~ cervicothoracicum

ansa subclavia




Claude Bernarduv - Horneruv syndrom
T , BiC R RIS

miosis (m. dilatator pupillae)

ptosis ( m. tarsalis)
enophthalmus (m. orbitalis)
anhidrosis (suché ¢elo)

https://en.wikipedia.org/wiki/Horner%27s_syndrome



Claude Bernarduv - Horneruv syndrom

MEDULOBLASTOM KRCNI MICHY

- miosis (m. dilatator pupillae)

- ptosis (m. tarsalis)

- enophthalmus (m. orbitalis)

- anhidrosis (potni zlazy na Cele)



lpratropium (anticholinergicum) podavané inhalacné
maskou pusobi na spojivku a muze dojit k mydriaze

nebo k vyvolani akutniho zachvatu glaukomu.

Zde byla maska posunuta lehce doprava. Anizokorie
zmizela 24 hodin po vysazeni ipratropia.



Hrudni truncus

symphaticus

RR COMM ALBI + GRISEI

RR. VASCULARES

NN. CARDIACI THORACICI

NN. THORACICI PULMONALES
NN. SPLANCHNICI THORACICI




Endoskopicka hrudni sympatektomie pro
hyperhidrozu dlani

Endoscopic thoracic sympathectomy for
hyperhidrosis: Technique and results

Koagulovana hrudni ganglia 2- 4
CS Cina!, MM Cina2, CM Clase, 2007 bilateralneé



http://www.journalofmas.com/searchresult.asp?search=&author=CS+Cina&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.journalofmas.com/searchresult.asp?search=&author=MM+Cina&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.journalofmas.com/searchresult.asp?search=&author=CM+Clase&journal=Y&but_search=Search&entries=10&pg=1&s=0

NN. splanchnici thoracic
Miri do prevertebralnich gglii
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Prevertebralni ganglia

Brasch to aortic plexva




x.  hn. splanchnici

\Qx - . plexus  plexus

Plexus e i plexus coeliacus solaris
aorticus - .
abdominalis ;- ‘v ‘ i | P
mesentericus
hervus
: presacralis
Fi ™ hypog_aSt' nervus
L/ "\\SUperlor hypogastricus
kf plexus
AN hypogast.
Schema prof. Petrovického | Inferior

= pelvinus
"nn. erigentes”
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Ganglia pelvica — intramuralia -

parasympaticka
rami
COMMUNICANTIES | pr—
ncl. IML cum plexu plexus et
$2-34 nn.sacrales || hypogastrico _hypo_gastrlcus cas
inferiore inferior colon
= nn. splanchnici Ralledl
sacrales 0 : organy
>
|*
4 g m Ve e \/
senzitivni vlakna \ }
jdou skrz spinalni s
ganglia pl. rectalis

pl. prostaticus nebo pl.
uterovaginalis,
pl. vesicalis

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!




Schema prof. Petrovického

spinalni ggl.

foramen intervertebrale
3

param"

ganglion
sympatickeé

sympatické
prevertebralni ggl.
(preaortalni)

<z

+ ENTERICKY SYSTEM

parasympathicke ggl.
(intramuralni)



Peristaltika

Segmentace



Entericky system

Nervova ganglia a pletene ve stene travici
trubice

1) entericke neurony

2) vlakna vystupujici z ES — centripetalni
3) vlakna vstupujici do ES — centrifugalni
4) entericka glie



* 1) gangliové (myentericky a 2 submukozni)
» 2) agangliove — prakticky bez bunek
Stovky 1 000 000 neuronu

senzitivni
Interneurony

Dogiel Il spousta axonu Excitaéni
o Kratky axon lokalni Inhibi¢ni
e S dlouhym axonem Sekretomotoricke
" f B a) Ascendentni vasodilatacni
WA b) Descendentni
Miaad c) Intestinofugalni
| (prevert gglia)




Plexus myentericus Auerbachi

Cirkularni
svalovina

- o—
<

-

Longitudinalni
svalovina




3 gangliové pletené

Meissneri  Schabadaschi Auerbachi

Entericka ganglia

Chagasic megacolon: enteric neurons and related structures, 2014 Histochem cell biol
Samir Jabari - Enio C. de Oliveira - Axel Brehmer - Alexandre B. M. da Silveira



Agangliové plexy v mukose, muscularis mucosae, vnitrni a

vnejSi muskularni plexus a subserosni plexus
A . \ !1U+I?ER+CALR A’ PERJA" CALR

~

Mucosa

Sité kolem
Lieberkuhn
ovych

krypt

- ‘_' '{' - ( \ ‘\Q-‘

human neuronal protein Hu C/D peripherin

calretinin
Kramer et al., 2011 Quantitative evaluation of neurons in the mucosal plexus of adult human intestines



ENTERICKY SYSTEM

a) strevo ---- stfevo
b) duodenum ---- Zlucnik
c) Zaludek ---- pancreas

Ach

| V pletenich:
i

R visceromotoneurony
prevertebralni
ganglion

viscerosenzitivni neurony
¢ interneurony
. ?NA sympathicus - - -
parasympathicus

Schema prof.
Petrovického

70 % Ach
25 % peptidy
20 %NO

ESs =entericky systém submukosni (Meissnerova pletei)
ESm = entericky systéem myentericky (Auerbachova pleten)




Intersticialni Cajalovy bunky

Novéjsi hypotéza

— pacemaker
Spontanni aktivita i prenos aktivity
z neuronu enterického systému

Mediator se vylije z varikozit a
ucinek zavisi na mnozstvi
aktivovanych receptoru hladkého
svalu

GIST



Ggl. prevertebrale

Rozdily sympatikus x e W}fector

CNS Ganglion paravertebrale ’

G
SYMPATHETIC
Preganglionic Postganglionic
' ,
> —
. [ )y
]
PARASYMPATHETIC ' /

Ganglion

X Kraniosakralni

K cilovéemu organu X soucast hlavovych (lI1, VII, X, X) a sakralnich nn.

Autonomni ganglia X blizko cilového organu

Mediator v cilovem organu X acetylcholin



Druhy ganglii

Ggl. trigeminale
Ganglion sensorium Ggl. geniculi

Ggl. sup. et inf. n.IX.
Ggl. sup. et inf. n.X.

processus centralis processus periphericus

Ganglion parasympathicum

Radix sensoria //_\\

Radix sympathica
| e -

Eferentni vétve

Radix parasympathica

Aferentni vétve



Gql. ciliare

n.nasociliaris nn.ciliares breves

<

Pl. caroticus int.

¢}

E.W.-r.inf.
n.Ill. . . .
m. sphincter pupillae, m. ciliaris
miodza, akomodace
~Ggl. pterygopalatinum _ _
nn.pterygopalatini rr. nasales posteriores sup. et inf.
<

n. palatinus major
n.petrosus prof. L
nn. palatini minores

n. petrosus major , zlazky nosni dutiny, patra a

nosohltanu

¢

VII. = ncl. salivatorius sup. r. communicans lacrimalis

glandula lacrimalis



Ggl. submandibulare

n. linguali
onguails rr. glandulares pro

pl. a. facialis gl. submandibularis a

_ sublingualis
chorda tympani
: »  spojky do n.lingualis
Drobné slinné zl. jazyka

VII. Ncl. salivatorius sup.

Ggl. oticum _ _ _
r. communicans auriculotemporalis

n. mandibularis _

= : Glandula parotidea

pl a. meningeae

mediae r. communicans buccalis
n. petrosus minor \i*/ . Glandulae buccales

IX. Ncl. salivatorius inf.

Motoricka vlakna pro m. tensor veli palatini a m.tensor tympani am.
pterygoideus medialis




Ganglion ciliare

n. Il

n. opticus

. nasociliaris mioza

a. carotis interna akomodace

n. ciliaris longum

’

n. owlomotonys nn. ciliares breves

n. trigeminus

ag a n. obliquus inferiorhoz

http://www.tankonyvtar.hu/hu/tartalom/tamop425/2011_ 0001 524 szemeszet/ch02s04.html




Fossa infratemporalis

VII. - chorda tympani

I Ggl. submandibulare




VII.N —n. petrosus majorjs

Ggl. pterygopalatinum s .

———————

Ggl. oticum
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Schema nervt

v oc¢nici
5 .,

ggl. ciliare

ggl. pterygopalatinum

m &
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A

Schema prof. Petrovického



dgl. pterygopalatinum
\/_'b\

&

n. petrosus prof.

truncus symp.

Schema prof. Petrovického




Ganglion oticum a submandibulare

ggl. oticum

Schema prof. Petrovického




Schema vetvi n. mandibularis — druhy vlaken

; Obr. 37/
Parasympaticus : 'H str. 118

Sympaticus

Sensitivita - som.
S S VISCE




Schema vetvi n. mandibularis — druhy vlaken

; Obr. 37/
Parasympaticus : 'H str. 118

Sympaticus

Sensitivita - som.
S S VISCE




ggl. trigeminale

ggl. geniculi
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