Nervovy system

zakladni funkCni jednotka neuron

vzrusivost a vodivost

neuroglie nutritivni,podpurna a
obranna funkce



Neuron —télo a vybézky

Terminating

Dendrit (y)-dostredive

Axon hillock
Initial segment -

Neurit= axon-odstiedivé

Synapse — mediatory=
Neurotransmitery
(acetylcholin,adrenalin atd:):

Schwann cell

Microtubule

Neurofilament



nsitivita




Centralni nervovy systém - CNS
1.Medulla spinalis — hibetni micha

2.Cerebrum — mozek

T¢la neuronu-seda hmota (cortex,
bazalni ganglia,jadra)
Dendrity a axony —bila hmota
(nervove drahy, commissury)



1. Cerebrum mozek

sulcus centralis

lobus frontalis
lobus parietalis

fissura cerebri
lateralis

lobus temporalis
lobus occipitalis
pons (Varoli)

cerebellum

medulla oblongata



Sagitalni fez mozkem

sulcus centralis

PR = : A.\
5 & ! ~

. \j }
Corpus callosum v*\ thalamus
(commissura) S
-;‘ <3
Cerebellum
arbor vitae

Hypofyza

Mesencephalon — colliculi sup.
colliculi inf.



Hlavove nervy

|. n. olfactorius VII. n. facialis

Il. n. opticus VIII. n. vestibulocochlearis

1. n. oculomotorius :
_ seu n. statoacusticus
V. n. trochlearis

V. n. trigeminus IX. n. glossopharyngeus
V.1.n. ophthalmicus X. n.vagus
V.2 n. maxillaris XI. n. accessorius

V.3 n. mandibularis

XII. n. hypoglossus
V1. n. abducens



ovych

Baze moz

Vystupy h h nervu

G-ganglio

PM-motor.

PM

2 - oliva

Xl




Medulla oblongata a pons ( Varoli ), pohlede z bazalni strany
[1l. — XII. Hlavove nervy,

crura ( pedunculi) cerebri

_oliva

- pyramides

decussatio pyramidum



Mozkovy kmen — po odstranéni mozecku — pohled shora na spodinu
IV. mozkové komory

Colliculi superiores

Colliculi inferiores
n.1V. trochlearis

SUperic
Pedunculus med
cerebelli Infe

Funiculi posteriore
(zadni misSni provazc




Spodina IV.mozkové komory jadra hlavovych nervi

(-
\

n.V. trigeminus
n. VIll.stato —
akusticus

Somatomotorika ¢ervené
Visceromotorika zluté sensitivita a sensorika

modie a zelené



Mozecéek — cerebellum -
komparator

Vermis + 2 hemisféry, folia (arbor vitae)

Mozeckova jadra (nucleus,dentatus,nucleus
globosus,nucleus emboliformis, nucleus
fastigii)
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im mozkem ( rhombencephalon)

Sagitalni fez zadn



B — z predni strany
( pedunculi bile)

Lobus anterior -
spinocerebellum -
paleocerebellum

Lobus posterior -
pontocerebellum -
neocerebellum

& Lobus

) | floculonodularis -
vestibulocerebellum
- archicerebellum




Mesencephalon

Tectum — colliculi superiores
colliculi inferiores
Tegmentum — nucleus ruber
substantia nigra
Crura (pedunculi ) crebri - drahy



Pticny fez mesencephalem TECTUM

Aquaeductus
mesencephali

(Sylvii)

N
S\ TEGMENTUM

P

/ CRURA
: CEREBRI

. Substantia nigra

Pyramidova draha

lemniscus
medialis

Nucleus ruber



Diencephalon a mesencephalon
pohled z dorzalni strany

I1I.komora mozkova

21

20

talamus —

=

19 ———=
18
17

Tectum mesencephali =/
colliculus superior et inferior

epifyza




Diencephalon

 Epithalamus

« Thalamus + Metathalamus
« Subthalamus

» Hypothalamus

Thalamus hlavni pfepojeni senzitivnich drah —
brana védomi



corpus callosum

fornix
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I'V.komora mozk
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S1S

Thalamus
Hypothalamus

Chiasma opticum

Hypophy

Fossa interpeduncularis




Hypophysis cerebri

Adenohypofyza Neurohypofyza
ACTH ADH

TSH Oxytocin

STF

FSH + LH

Prolaktin



Telencephalon

Laloky — lobi, zavity — gyri, funkéni korové
oblasti
Sedé hmoty — cortex, bazalni ganglia
Bilé hmoty — corpus callosum, capsula interna
externa a extrema



Sulcus centralis

gyrus praecentraAn gyrus postcentralis

lobus occipitalis

Sulcus cerebri
lateralis

gyrus cinguli calcarina



Hlavni funk¢ni korové oblasti

sensitivita motorika




Bazalni ganglia

Striatum = nucleus saudatus + putamen
Nucleus lentiformis = pallidum + putamen
Claustrum

Amygdala

(Substantia nigra — funk¢né - vedlejsi okruh)



Bazalni ganglia - funkce

Ovliviiyji motoriku ve smyslu inhibice
nezadoucich pohybu

Poruchy : chorea — ,,neposedné dit&*
athetosa
nemibalismus

narkinsonismus




Frontalni fez mozkem

Nucleus caudatus \ Corpus callosum

Sventriculus lateralis
. ventriculus I11.

Claustrum

r=g

Capsula interna
., g— P

Insula

Putamen

Globus pallidus

Corpus amygdaloideum Fossa cerebri lateralis



Horizontalni fez mozkem

Nucleus caudatus / Corpus callosum
\\- ‘\-\;'I/ - -
Claustrum —__ \\\ \ Nentriculus lateralis
\ =

Putamen—

Capsula interna
Globus pallidu Ventriculus I

_Thalamus

Nucleus cauda

- cauda ~ Corpus callosum




Drahy C N S

Motoricke — korové — kmenove
pf. tractus corticospinalis - funkce
tractus rubrospinalis
Sensitivni — syst.lemniskalni (draha zadnich
provazcu) - funkce
syst.anterolateralni - funkce

Smyslove — pf. zrakova, sluchova draha



Cevni zasobeni mozku

Arteriae - aa. carotis internae + aa.vertebrales
circulus Willisi
Odtok zilni krve — v. magna cerebri
nitrolebni sinusy
VV. jugulares internae



Circulus arteriosus Willisi
=2 piivoddné aa. === aa.cerebri = aa.communicantes
1-aa.vertebrales int. 3-a.cerebri anterior 6-a.communicans ant.
2-aa.carotide internae 4-a. cerebri media 7-aa.communicantes
5-a. cerebri posterior posteriores




' Sinus sagittalis superior
~_, Sinus sagittalis inferior

B3

w7 Y T &) 7/ sSinus transversus
Ny iy | L Y S/ —S-— 6

Ay | /- sSInus sigmoideus
gl e AR —— 10
' L - S = ' o ——— 11
,' W -

~ " SInus cavernosus

Odtok do v.jugularis interna



Ventricull cerebri

Uvnitf liquor cerebrospinalis

-~ Ventriculi laterales

Aquaeductus

cerebri (Sylvii)
Ventriculus tercius
Ventriculus quartus



Meninges — (epiduralni anestezie,
lumbalni punkce)

Lebka Patefni kanal
periost periost(endorhachis)
7Z1lni sinusy epiduralni prostor
dura mater saccus durae matris
subduralni prostor subduralni prostor
arachnoidea arachnoidea
cisterny - liguor subar.prostor-liquor

pia mater pia mater




Periferni nervy

Hlavové (mozkové) nervy
Misni nervy

Vegetativni nervy



Hlavove nervy

. n. olfactorius
[1. n.opticus

[11. n. oculomotorius
V. n. trochlearis

VII. n. facialis

VI1II. n. vestibulocochlearis
seu n. statoacusticus

V. n. trigeminus IX. n. glossopharyngeus
V.1.n. ophthalmicus X. n.vagus
V.2 n. maxillaris XI. n. accessorius

V.3 n. mandibularis

XII. n. hypoglossus
V1. n. abducens
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Pruchody hlavovych nervu bazi lebecni - Zluté

39 N

vy
j y "’;-f

Wi

/i
A %
D)
r‘)

b !‘«;\“’ 8/ .
%\%‘{? &M

A ee

7 e N "'-'},34‘3 :
N '({(f{h,i nl ,/////j/////_ ) ];5\

X :; ISR

\\\ > -




Hlavove nervy —typy vlaken

n.l.- sensoricka - ¢ich

n.ll.- sensoricka - zrak

n.l11. —motoricka a parasympaticka
n.IV.- motoricka

N.V.- sensitivni a motoricka

N.VI.- motoricka

n.Vll.-motoricka,parasympat,sensoricka(chut’)



Hlavove nervy — typy vlaken

n.VIll.-sensoricka — sluch a rovnovaha
n.IX.- motoricka, sensitivni, parasympaticka,
sensoricka (chut’)
n.X.- motoricka, sensitivni, parasympaticka
sensoricka (chut’)
n.Xl.- motoricka

n.Xll.- motoricka



Piehled oblasti PN |
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s (RN (00b0r) filers
e Affrent (sensory) fibers

Eferentni vlakna somato-
a viscero-motoricka
cervene

Y e Oc:ulomotor.. E
Ciliary muscle, sphincter of
pupil and all external eye

mustles except those below / g
v //

Irochlear /
Suporiar ahligue muscle A M
/// Trigeminal

Motor—muscles of

mastication
e
ik Sensory—face / e
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N\ 25 Aferentni vlakna somato-

7 a VISCero-sensitivni a

sensoricka modie

Nervus intermedius
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sublingual, lacrimal glands
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tongue, soft palate
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2.Medulla spinalis —hrbetni

micha
Seda hmota-uvnitt (jadra)
Bila hmota na povrchu (nervove drahy)

Konci v dospélosti v arovni L1 — L2
kaudalnéji radices(kofeny) - cauda equina

2 ztluSténi(intumescentiae), canalis centralis



Meduila cblongata
[Bulbus, Myeleacephalon]

—- Hemisphaerium cerabri
[carebralis)

_ - Ganglia spinalia
; [sensonia] cervicalia

[~ Fr vantrales

: [Hn. intercostales)
Nn. thoracici, Radices dors.

Nn. thoracici
Ipest] [senseriza)
—- Rr. dors. [post.)
Medulla spinalis -~ .~ Ar_cutanei lat.
|pectorales/abdominaias]

Qs5za coslale [Costag) -~

_-- Gang\a spinalia
[sensoria) lumbalia

Inlumescentia
lumbosacrais

Cauda equing -— A3 ossis ili

Ganglia spinalia -
[sansoria) sacraba

\
1 Conus medularis



C1 spinal nerve e
above C1 vertebr:

Vertebromedullarni 0w /)

of skull

Cervical f -C4
enlargement

topografie =8 o e

C6__ 7 exits below
==C7 . cg{ C7vertebra
e (there are 8 cervit
nerves but only
7 cervical vertebr

Lumbar
enlargement

Conus medullaris
(termination of
spinal cord)

Cauda equina
Internal terminal
filum (pial part)

External
terminal filum
(dural part) Termination of
dural sac

S5

Coccygeal nerve

Coccyx

#5777 Cervical nerves

EEE Thoracic nerves

IS Lumbar nerves

B Sacral and coccygeal nerves



Medulla spinalis — pti¢ny fez

1-funiculus post.-zadni provazec
2-funiculus lateralis — postranni provazec
3-funiculus ant.-predni provazec

4-cornu post.-zadni roh

5-cornu ant.-piedni roh

=




2 misSni segmenty + 2 pary miSnich kofenu- roots ( ventralnich a

dorzalnich) —> r.dorsalis —> r.ventralis miSniho nervu

anterior view

Gray matter

i Filaments of dorsal root
White matter ilaments of dorsal ro

Dorsal root of sp

Filaments of ve

Spir

Ventral root ¢

Spinal ne

Ganglion spinale - T bunky - sensitivita



Misni ( spinalni ) nervy

Vychazeji z paterniho kanalu skrze
foramina intervertebralia, event.
foramina sacralia



Ganglion spinale — sensitivita
pseudounipolarni tzv. T-bunky

“Aas
o £ -~
e, -

Veget.gangl.
synapse

' Somatomotoricka vlakna
Visceromotoricka pregangliova
Visceromotoricka postgangliova ......

Obr. 1: Schéma misniho nervu

1 - radix ventralis,

27 [adisdopsalingganalionspinale, Somatosensitivni a viscero-
g: ::tu.lzzz::::grs\’icans albus, SenSitivni Vlékna— — e E——— E—— —

6 - ramus communicans griseus,
7 - truncus sympaticus a paravertebrdlni ganglion.

Sinkv oznacuii smér sirent vzruchitl viednotlivwch kateaoriich vigken:



Rami dorsales misnich nervu inervuji kiizi na zadech
a hlubok¢ ( autochtonni) zadové svaly

Accessory nerve (X1

s muscle (reflected)




Rami ventrales miSnich nervi tvori pletené — plexy

Plexus cervicalis n. phrenicus inervuje branici

a
N. hypoglossus (XII)

R. anterior nervi cervicalis |
Rr. musculares
N. occipitalis minor

R. thyrohyoideus

N. auricularis magnus
N. transversus colli

Ansa cervicalis
Radix anterior —
Radix posterior —

Connection to the/
‘bindung zum Plexus brachialis

Nn. supraclaviculares

N. phrenicus
I



Sensitivni vétve plexus cervicalis n.phrenicus
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PLEXUS BRACHIALIS
C4-Thl

pars supraclavicularis
pars infraclavicularis



Plexus brachialis — pars infraclavicularis

n.mus &

A.axi Y& <) o

N. musculocutaneus ? : AR Sr R IE e S s OSERmaTT eommosecaiedie

n.medianus =

N.medianus -7 Sed /) A& ----——— _____

N. cutaneus antebrachii medialis,
N. cutaneus brachii medialis

n.radialis - .
Sensitivni nn. cutanel

n.ulnaris



Plexus brachialis prochazi (spolu s a.subclavia)skrz fissura scalenorum

A. subclavia

A. supra-
scapularis® T



Plexus brachialis - pars supraclavicularis
n. dorsalis scapulae
n. thoracicus longus
n. suprascapularis
nn. Pectorales
n. subscapularis
n. subclavius
n. thoracodorsalis



Pars infraclavicilaris

N.axillaris

N.radialis

N.musculocutaneus
N.medianus

N.ulnaris

N.cutaneus antebrachii medialis
N.cutaneus brachii medialis



n.axillaris

n.medianus

n.ulnaris

n.radialis




Sensitivni inervace horni koncetiny

Posterior (dorsal) view

N R d - I = Anterior (palmar) view
. Radla
Suprac

dorzalni . f | ' . -
St ran a ' ol

cuf]
of 4

Intercosto-
brachial
nerve (T2)
and medial
cutaneous
nerve of

arm
(C8,T1,2)
= - Medial
n u n ar I S 3 cutaneous
" nerve of
forearm
(C8,T1)

Inar nerve (C8, T1)

—

Palmar D%glbranch

n. median R

Palmar Proper palmar
digital digital
branches branches

Note: Division variable between ulnar al
innervation on dorsum of hand and ofte
middle of 3rd digit instead of 4th digit ad



V oblasti hrudniku zlistava segmentalni inervace - nn.intercostales




plexus lumbalis

n.femoralis
n.obtutatorius

Costa XII

N. subcostalis

iterior nervi lumbalis |

N. iliohypogastricus

N. ilioinguinalis

aneus femoris lateralis

N. femoralis

N. genitofemoralis

Truncus lumbosacralis

N. obturatorius -
|

plexus sacralis

n.ischiadicus
n.pudendus

.‘_”z‘«” s




Plexus lumbosacralis
m.psoas major

__~ N. obturatorius

N. femoralis

N. femoralis

___ Plexus sacralis

N. obturatorius ___




plexus sacralis
m.glutacys maximus ~ pelvitrochgnterickée sval

=3
\ ~
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) by, By 3
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3 N 2
D\ .b. }
3y
\
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n.ischiadicu

______________




Hlavni nervy DK zepredu n.femoralis

n.obtutatorius

zezadu n.peroneus(fibularis)communis

n.tibiali n.ischiadicus



zepredu

~3
g

Sensitivni inervace DK

PDlexus lumbalis
)_\_. o

n.femora

zezadu

Plexus sacralis
n. 1schiadicus



Autonomni-vegetativni systém

Hladka svalovina — zlazy — srdce

Vlakna pregangliova — ganglion=synapse —
- vlakna postgangliova — cilovy organ
Sympaticus — véts. aktivacni uCinek
Parasympaticus — véts. tlumivy ucinek



Parasympaticus

Kraniosakralni systém

Jadra a dalSi prubch s hlavovymi
nervy Il1.,VII. IX. a X.

Jadra v sakralni miSe — plexus
hypogastricus inferior



g. eiliare .

a1, sphineter pupil. >. L. L
1. eilinris

g. pferyaogpalat.

. . )--nnu-s-l_-“u
ol. lacrimalis

g- oficu .

gl. parotis >' it

g. submand.

gl submand, Vmoweweesean-

gl. sublingual.

chorda

pulino >. =

ventriculus

hepar

TerRpereas

i

intesthnnm

, pelvi
colon deseemd, 9'91 pewna SZ

vesiea urin. }-U-u----- s
;-'mlil-’t”il f. pe{wcus &

Obr. 640. )
Schéma parssympatické 2asti autonomniho nervitva.



Sympaticus —
thorakolumbalni system

Jadra v postrannich rozich thorakalni a
lumbalni michy

Paravertebralni ganglia -
truncus sympaticus

Prevertebralni ganglia
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Obr. 15.1.14. Zadni mediastinum pfi pohledu zpfedu po odstranéni perikardu. 1 - v. jugularis interna,
2 — truncus brachiocephalicus, 3 — v. cava superior, 4 — v. azygos, 5 —

truncus Eﬂiiﬂﬂiiillin 6 — n. splanch-
nicus maijor, 7 — v. cava inferior, 8 — Upon perikardu na branici, 9 — jicen, — ductus thoracicus, 11 — aorta
thoracica, 12 — n. laryngeus recurrens sinister, 13 —

n. vagus sinister, 14 — m. scalenus anterior et n. phre-
nicus, 15 — visténi ductus thoracicus do angulus venosus sinister, 16 — plexus thyroideus impar



Prevertebralni ganglia

Ganglion coeliacum
,,solar plexus*

a dalsi

PROMETHEUS Lernatlas der Anatomie - Hals und Innere Organe
M. Schiinke, E. Schulte, U. Schumacher. lllustrator: M. Voll
© Georg Thieme Verlag 2006 - Alle Rechte vorbehalten - www.thieme.de/prometheus



A
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Obr. 639,

Schéma sympaticks dsti autonomniho nervstva,



Glandulae endocrinae — zlazy s
vnitini sekreci

Secernuji pfimo do krevniho obéhu — nemaji vyvod
Zminény byly u pfisluSnych organovych systémi

Doplnék : gl. Suprarenales ( obr.viz urogenital )
Cortex — mineralokortikoidy,glukokortikoidy,androgeny
Medulla — adrenalin, noradrenalin



Smyslove organy

Zrakove ustroji
Ustroji sluchové a rovnovazné
Ustroji ¢ichové
Ustroji chutové



Bulbus oculi — horizontalni ez
polus anteriog cornea predni komora(liquor)

ris
Corpus o] o
ciliare - Schlemmuy
— - kanal
~— lens crystalina

Corpus vitreum </

Retina Papilla n.optici=

slepa skvrna
_Macula lutea=
- 7Zluta svrna
n.Il.-opticus

Chorioidea — —

Sclera —




Iris - duhovka

Pupilla - zornice

Pohled zezadu-zevnitf
bulbu

Lens crystalina - ¢ocka

‘‘‘‘‘



Lens crystalina — ¢ocka

Oc¢ni pozadi

Veétventi a.et v.centralis
retinae

Macula lutea

Papilla n. optici




Schema zre

drahy

X

N1.-3.= vrstvy sitnice \

1.N. tyCinky —
¢ernobilé vidéni,
Cipky- barevné
2.N. bipolarni
bunky

3.N. gangliové
bunky
n.opticus — chiazma
— tractus opticus

4. tr. geniculo —
corticalis
area 1/,18
occipit.lalok —




Okohybné svaly - Inervace: n. lll., n. IV. a n.VI.
4 pfime syaly — mm.recti 2 Sikmé svaly — mm.obliqui

m. obliquus superior

=

e e e e e e B

-
N —

m. obliquus inferior



Superciliae
(oboci)

Ciliae
(fasy)

Angulus
medialis




I e A 4=, Palpebra(vicko)
Pupilla | | e & superior
(zornice) ' Wk ~ s

_‘\

(duhovke)==oi szl ——ehiauad® “R§EL .-
g P | I | vé——___Palpebra(vicko)
~___inferior

T~

- -
- -
N

Tl Conjunctiva
(spojivka)



Slzny aparat

Glandula lacrimalis

Canaliculi lacrimales

lacrim.

ductus
glacrimalis




1 - Zevni ucho=auricula+meatus acusticus externus
membrana tympani
2 - Stredni ucho=cavum tympani(ossicula auditus),tuba auditiva-Eustachi
3 - Vnitini ucho=labyrintus osseus+membranaceus(cochlea-sluch.recepto
(vestibulum+3canales semicirculares-rovnovazné receptory)

n. VIII.




Kostény labyrint

Perilymfa — modre

Blanity labyrint —
uvniti endolymfa

elliptical recess
for utricle

cochlea
an!eriqc i
posterior | circular
lateral canals

common bony
limb a
oval window

endolymphatic

antentfr ¢
posterior ; circular
lateral ducts
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Canales semicirculares
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Proces vnimani zvuku
Ptenos vibraci z bubinku pres sluchove
kuistky do vnitfniho ucha

pars acustica n.VIII.

Cochlear nerve

{ e &
11

Basilar membrane



Chutove ustroji

Sliznice jazyka

papillae valatae

6 7

|88 25 SCHEMATICKY ZVETSENY MODEL STAVBY JAZYKA
B sEzmice

B epichel

B SEE=aéni vazivo

; Speseurosis linguae

BSsalovina jazyka

‘ gepeiiae vallatac s chutovymi pohdrky

7 papillae fungiformes
8 papillae filiformes

9 papillae foliatae

10 uzlik lymfatické tkang
11 slinné zldzky jazyka
12 krevni cévy

chutovy poharek

Stratified squamou
epithelium
Sustentacular cell
Sensorycell
Taste pore

Lamina propria

Section of
taste bud
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Cichoveé ﬁstroji

cavum nasi
Tractus et bulbus olfactorius filla radicularia nervi olfactorii

X repeffhL
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Kiuze - cutis
Pokozka - epidermis

Skara - dermis (corium)
Podkozni vazivo - tela subcutanea

Povrchova fascie - fascia superficialis



Vrstvy kiize - diagram (histologie
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Mazova
zlazka

Pilus(chlup)

m.
arrector

Scapus(vlas)
pili

Potni
zlaza

arteria
vena
somatosenzorické nervy
fibrae elasticae

kozni ligamenta (reticula cutis)

nanaic ratanooc



Pridatné kozni organy

Kozni adnexa — derivaty epidermis
-chlupy, vlasy ,nehty

-zlazky - potni, mazove, apokrinni(pachove)

 Mamma
-modifikovana apokrinni zlaza



vlas — scapus

Hair shaft

Inner root sheath 7 4 - -
Quter root sheath Z 3 2 =

Glassy membrane

Fibrous sheath

Cuticle
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Hair bulb
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Nail plate

Nail Surface of
plate Lateral nail bed with
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Jold Natl bed
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. to bone
Eponychium

Eponychium <
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s Bone
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nail root
Dorsal nail
plate Proximal nail fold
Intermediate Dorsal matrix
nail plate s
Ventral nail plate ail root
Nail bed
(epithelium)
Hyponychium

« Ingermediaze
matrix

Fibrous

attachments
of bone

Bone of distal phalanx

Fibrous atachi



Druhy ochlupeni

* Primarni - lanugo (intrauterinni vyvoj)
» Sekundarni - pili, capilli, cilia, supercilium
 Tercialni
1.celkove - v typickych lokalizacich, vice u
muZzu
2.1okalni - hircl, pubes, barba, trag,
vibrissae, sinusove (hmatove) chlupy



Druhy koznich zlazek

Glandulae sudoriferae = potni
-axiares—
-ciliares (Molli)

-ceruminosae (zvukovod)
-nasales

-circumanales (1 jinde v pubes)

Glandulae sebaceae’= mazové
-u kofene chlupu 1 nezavisle
-gl. tarsales (Meibomi)
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