Periferni nervovy system
Stavba a vyvoj nervoveho systemu,

schema misniho nervu, reflexy.
Plexus cervicalis, nn. thoracici

Veronika Némcova



Neuron
drazdivost vedeni vzruchu

1) Membrana: receptory, synapse

2)Télo:

Nukleus

Endoplasmatické reticulum
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3)Vybézky:
Dendrity «——
Axon
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Schmidt-Lantermannovy stérbiny — zbytky cytoplasmy — vyziva axonu
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Schmidt-Lantermannovy stéerbiny — zbytky
cytoplasmy — vyziva axonu - jen v PNS
PNS CNS
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PMP22 -periferni myelinovy protein22
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Charcot—Marie-Tooth choroba — dédi¢na neuropathie

Heterogenni
Postizeny 1) Schwanovy bb
2) axony

FlekCni postaveni rukou

Nici senzitivni i motoricka
(myelinizovana) vlakna

Mutace genu pro:

Periferni myelinovy

protein22

Myelin protein zero

Connexin 32

Nebo dalSi membranové proteiny

http://www.neurologiepropraxi.cz/p
dfs/neu/2010/01/17.pdf

postihuje nejdrive mm. peronei



Myelinizovane vlakno barvené kyselinou osmicelou

Schmidt-Lantermanovy stérbiny

Ranvierliv zarez

The text and images of this Histology Atlas, by Yves
Clermont, Michael Lalli & Zsuzsanna Bencsath-Makkali

600xzvétseno



http://audilab.bmed.mcgill.ca/HA/
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Nisslovo barveni- kresylviolet barvi se
nejsou videt vybezky
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Motoneuron
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Obr. 24.: Ruzné tvary nervovych bunék.

A - unipolarni, 1 - dendrit,

B - bipolarni, 2 - axon,

C - pseudounipelérni, 3 - axondlini zakonéeni (bouton).
D - multipolarni.

Nisslovo barveni
cresylviolet’




Oblast dorsalniho tegmenta v ruznych barvenich
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substance P




Dvojite barveni — NADPHd + TH




Cytoskelet

Tvar bunky a transport

Tubulin
molecule

Microtubule

Microfilament




Dendrity
— vedou k telu - centripetalne

Veétvici se vybézky
Receptory
Mohou mit trny

Dendrite from a Dendrite from an ObsahUji pOIyribozomy - Syntesa proteinCl
normal infant intellectually
disabled infant

Figure A
Normal and abnormal dendrites. (Source: Purpura, 1974, Fig. 2A.)




Dendriticka arborizace neuronu hippocampu télo zelené MAP2 (mikrotubulin
associated protein localized to dendrites
c¢ervneé synapsin | (red), a presynaptic vesicle protein, bunééna kultura

http:/lwww.cellimagelibrary.org/images/12552



Astrocyt krysy protilatky a vimentin obd proteiny j$ou ve filamentech.

DNA zobrazena pomoci DAPI| — jadro a jadra okolnich bunék
https://en.wikipedia.org/wiki/Calyx_of Held#/media/File:Astrocyte5.jpg


https://en.wikipedia.org/wiki/DAPI

Axon — vede od tela bunky
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Myelinizovana a nemyelinizovana vlakna
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Typy vilaken (A, B, C)

* (1) Aa-extrafusalni svalova vlakna;

* (2) AB-senzitivni rychla(30-100 m/s);
* (3) Ay-intrafusalni svalova vlakna;

* (4) Ad- senzitivni mene rychla ( 4-30 m/s).



Typy viaken perifernino nervu

B —tenka myelinizovana az 15m/s

pregangliova vlakna sympatiku a
parasympatiku

C — tenka nemyelinizovana -0,5 -2m/s
nocireceptory, termoreceptory
postgangliova autonomni



Axonalni transport

Anterogradni —kinesin
Retrogradni -dynein

Direction of
anterograde
transport

Vesicle

Microtubules




Axonalni transport na mikrotubulech

| Kinezin aktivovany (L)
dynein inaktivovany

retrogradni dynein aktivovany () 9l wbulus T (+) - KONEC
kinezin inaktivovany — | B

transport

E : L i 0
vezikuly L v AR . DYNEINY
> st ( ) 4

: o \Iysozom muitivezikalni
télisko

Golgiho
aparat

Pomaly anterogradni Tmm/den - stavebni proteiny

Rychly anterogradni 300mm/den — enzymy a mediatory

Retrogradni 200mm/den — latky ze synaptické stérbiny, NFG
(Nerve Growth Factor)



Zakonceni axonu — terminace (butony)

Presynaptic
axon terminal

. Mitochondria
Synapse ‘ P

A —— Synaptic
vesicles

"~ Synaptic
cleft




Synapse

hippocampus, mozecek,
thalamus, striatum , kortex — synchronizace aktivity
interneuronl — oboustranné Sireni elektrickych signalu

zavreny otevreny

konexon
monomeru konexinu

cytoplazmaticke
membrany

mezibunécny prostor

prostor iroky 2-4 nm hydrofiini kanal

https://cs.wikipedia.org/wiki/Elektrick%C3%A1_synapse



SYNAPSE \ akéni potencial
jednosmeérny prenos
elektrickych signall iontovy kanal
O nikotinovy receptor
S O O NMDA receptor
terminalni buton, ® (N-methyl-D-aspartat)
presynapticka O O

membrana, O O A =/, /
synapticka stérbina, {] ”—/—-'*%_
postsynapticka Na / RECEPTOR

K Na®
membrana
exocytoza vezikul s TE + @ ++ 1 synapse =
neurotransmiterem K \ 0,1 mV

vazba na receptor

postsynaptické

membrany, ktery je v akei
spojeny s iontovym
kanalem

x 100 synapsi

excitace

|

-60 mV

!

inhibice

100
synap$

SCHEMA PROF. PETROVICKEHO

saltatorni vedeni




Enlarged section
of bouton

Axon (axoplasm)

Axolemma (_)_D,_

Mitochondria

Glial process
Synaptic vesicles
Synaptic cleft

Presynaptic membrane
(densely staining)

Postsynaptic membrane
(densely staining)

Postsynaptic cell ‘
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Spoluprace nervovych
a gliovych bunék na tvorbeé
mediatoru primo v synapsi

glutaminsyntetaza
glutaminaza

do glie vstfebany | glutamatovy nosic
glutamat je preveden na
glutamin (ten neucinkuje
na nervovou bunku)

a ten je v neuronu
preveden opét na
glutamat

T NEURON
GluReceptor

Glu = glutamat, Gin = glutamin




lontové kanaly

1) lontové kanaly oteviené

a) Aquaporiny
b) Unikové

c
-
o
a
[
)
o
[

Difuze vody

Aquaporiny Peter Agre 2003 Nobelova cena



lontove kanaly

2) Napet'ove 3) Chemické 4) Mechanické

Néco (mediator) se navaze
extracelularné nebo intracelularné

m &5 ' ”

D] M QQ f}

1 neuron miva 10 druht iontovych kanalu




carrier-mediated diffusion

Facilitovana difuze MEMBRANOVE

leakage channel active transport

tnikovg KANALY

diffusion K+ co-transport
difuze

X voltage-gated channel

/ Na+, K+, Ca++, Cl-
NAPETOVY |

ion-gated chanel

ligand-gated channel

Na molekulach kanala jsou
mista - receptory, na které
se mohou vazat
ligandy = transmitery -
mediatory

Mozné pruchody o second messanger
bunécnou membranou
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Schema prof. Petrovického |



Pusobeni mediatoru pres
G-protein (2. posel)

K* kanal uzavieny

aktivovany G-protein

ACh
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Fyziologie a patologicka fyziologie pro klinickou praxi, Rokyta et al



A) synapse interneuronova

axodendriticka,
axosomaticka,
axoaxonalni,

dendrodendritické, somatodendritické, somatosomatické



Types of Synapses

Dendrite
or cell body

Dendrite

L — Axon

|

Axon | & /e Dendritic %
: 5 R spine g
Glial el e (gemmule) |

Process

Glial
processes E

A. Simple.aXOdendfitic or C. Dendritic crest synapse
axosomatic synapse

|
|
|

D. Simple synapse plus E. Combined axoaxonic
axoaxonic synapse and axodendritic synapse




Helduv kalich — nejvétSi synapse v CNS

Ve sluchové draze (v ncl. medialis
corporis trapezoidei, zakon€eni na
axonech z ncl. cochlearis anterior)

MNTBE
principal cell

Conventional

synaplic bouton Fce — rychle excituje inhibicni
neurony, které pak tlumi spoustu
jader ve sluchové draze

- lokalizace zvuku

Calyx= of Held

Calyciferous axon

Short-term plasticity at the calyx of Held
Henrigue von Gersdorff & J. Gerard G. Borst

Mature Reviews | Neuroscience



Visualization of the calyx of Held via tracer injection
(tetramethylrhodamine dextran) into the cochlear nucleus, MNTB
neurons were labeled with fluorescent Nissl label

Achim Klug, Débértment of Physiology and Biophysics
Universitv of Colorado School of Medicine




Misni motoneuron

0.1 mm

dendrite

=
=
presynaplic — 2

termunals

axon < Al
hillock ) myelin
sheath

Figure 11-38 A motor neuron cell body in the spinal cord

(A) Many thousands of nerve terminals synapse on the cell body and dendrites. These deliver signals from other parts of the organism to control the
firing of action potentials along the single axon of this large cell. (B) Micrograph showing a nerve cell body and its dendrites stained with a fluorescent
antibody that recognizes a cytoskeletal protein (green). Thousands of axon terminals (7ed) from other nerve cells (not visible) make synapses on the cell
body and dendrites: they are stained with a fluorescent antibody that recognizes a protein in synaptic vesicles. (B, courtesy of Olaf Mundigl and Pietro

de Camilli).

https://www.ncbi.nlm.nih.qgov/books/NBK26910/
Molecular Biology of the Cell, 4th edition, 2002, Bruce Alberts, Alexander Johnson, Julian Lewis,

Martin Raff, Keith Roberts, and Peter Walter.



https://www.ncbi.nlm.nih.gov/books/NBK26910/

B) synapse mezi neuronem a
vykonnym organem

motoricka ploténka
synapse autonomnich nervu

typu ,,en passant“ na bb. hladkeé
svaloviny Ci zlazy



Nervosvalova plotenka

motoneuron

\
||
v //—- akéni potencidl
- & \! B U = _.(/./
acetylcholin kalciovy kanal —~ 1 | Acetyl + cholin
a2+ (a2

svalové vidkno motoricka ploténka



+ N e perivaskulare
el 5
Widerstandsgefdll JJ P sympathische

B S
T Nervenfasern
A

Varikositat

glatte Muskelzelle

Varikositat

£ glatte Muskelzelle i

Var|OS|ty ' axonech vegetativnich vlaken

Acetylcholin (parasympatikus), noradrenalin (sympatikus)




Obaly perifernich nervovych viaken
- vazivo

epineurium

pars fibrosa  pars epitheloidea
- ot

.
perineurium

myelinova pochva
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Obr. 11.1  Typy sutur periferniho nervu
A - epineurdlni sutura, B - perineuralni (interfascikuldr-
ni) sutura, C - epineuro-perineuralni sutura

Vachata, Licni nerv, 2016




Smiseny nerv

epineurium

Senzitivni vlakno
- aferentni

ni receptor /

B

perineurium

/‘\;'<.

Schwannova burika W\ -
Ranvierily zarez//\:\ eferentni axon -

myelinovd pochva
Motorické viakno

eferentni
motoricka ploténka




Wallerova antegradni
degenerace

Po preruseni nervového viakna
»tigrolyza“ v téle burnky
(retrogradni zmeény, chromatolysa)

Poranéni- myelinu neurapraxie
axonu axonotmeze
endoneuria
perineuria
epineuria - neurotmeze

fragmentace

endoneurium myelinu

Casti myelinu | Castiaxonu jg

Schwannovy e

buriky misto léze

Schwannova bunka
Schwannova burika makrofdg

myelinovd
pochva

makrofdg



Regenerace
periferniho
nervu

1mm denne
Zdrzeni v jizve — 3 tydny

Nerv preruseny na pazi
po sesiti dorista ke
koneckim prstui 1 rok

Vegetativni vlakna
regeneruji rychleji nez
senzitivni vlakna a ta
regeneruji rychleji nez

nové axonalni vybézky

formovani
Schwannovych

Schwannova buhka\

novy axonalni vybézek ==

formovani nové
myelinové pochvy

novotvoreny axon

Schwannova bunka

V télech postizenych neuronti retrogradni zmény




OrganizaCni principy misnich a
hlavovych nervu.

 Periferni nerv obsahuje viakna:
* » Somatomotoricka

Pri¢né pruhovany sval

Ncl originis

Pregangliovy Hladky sval, zZlazy, srdce

neuron Postgangliovy neuron
Ncl. terminationis /‘—\ Somatosenzitivni
| Dotyk, teplo, bolest,

< .
U propriocepce

Senzitivni ganglion bolest, tlak, chemické a
imunitni informace




Periferni nerv obsahuje vlakna.

Aferentni - vedou vzruchy do michy nebo mozkového kmene
zadnim misnim korenem

senzitivni, za€inaji u receptoru
dendrity pseudounipolarnich bunek senzitivnich ganglii

vedou vzduchy do periferie

axony motoneuronu michy nebo kmene
, konCi na nervosvalove plotence

(

Nebo na hladkém svalu, zlaze nebo srdci
(po prepojeni v autonomnim gangliu -visceromotorika)



Druhy receptoru

bolest dotek 3

Meissner Krause Vater-Paccini

vibrace

Hlavni typy sensitivnich nervovych zakonceni.

1 - volné zakonceni,

2 - arborisované zakonéeni,
3 - Merklov. 25 konéeni,

4 - Meissne, ove zakonéeni,
5 - Krauseho zakonéeni,

6 - Vater-Paciniho télisko




Druhy receptoru — kozni receptory

—pali jen na
zacatku a konci podnétu
(V-P, Meissner)

S\

iy

/
( \/
\-.
.
/ o

o

— pali porad
pri pasobeni podnétu - volna
zakonceni, Merkelova zakongéeni,
Ruffiniho téliska



RECEPTORY
a
RECEPTIVNI

receptornich
bunék

W
Periferni nervova
zakonceni
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Proprioceptory - polohocit

v Efferent motor fiber to spindle

Secondary

sensory endings
(type Il fiber)

o. Efferent motor fiber
Primary

; to extrafusal muscle
'\ T fibers

sensory endings ! = )

(type la fiber) 1 ‘

Extrafusal
) muscle fiber
Muscle spindie

Intrafusal

muscle fibers
Connective

tissue capsule

Capsme—\ | fiber
Golgi tendon
Svalova vreténka

Tendon
organ &7

D
) il
V4

b 4
y b4 y
Slachova téliska
Copynght © 2004 Pearson Education, Inc., publishing as Benjamin Cummings




SCHEMA MISNIHO NERVU

C - misni provazce

D - predni koren G - periferni misni nerv
y

E - zadni kofeny H - r. communicans albus

F - spinalni ganglion | - . communicans griseus
(modre sensit. pseudounipolarni b., J -r. visceralis (n. splanchnicus)
c¢erné propojovaci interneurony) S - vegetativni ganglion (sympatiku)




UPRESNENI

* ,senzitivni nerv®

Dotyk, teplo chlad bolest
Propriocepce

Propriocepce
Somatomotorika

e ,vegetativni nerv®

1.N 2.N

sympaticky Jde s cévou

Druhy neuron u patere
parasympaticky




31 paru misnich nervu
vystupuji ve foramina intervertebralia

Copyright © The McGeaw-Hil Companies. 11c. Permission required 1or repeockiction or display

Cervical spinal nerve roots C1 - C7
correspond with upper aspects of
vertebral bodies.

Cervical region of

spinal cord

R Sensation of C7 nerve is for
o d Bone notch at tha base o) the middle finger.
Jorvical enfargement 2 of the neck is C7. \

) C8 and lower spinal nerve roots
T, vertebrae leave below the corresponding

Brachial plexus
chial plaxu vertebral body.

Sensation of T4 spinal nerve is
approximately level with the
nipple line.

Sensation of T6 spinal nerve rool is
approximately level with the bottom
of the sternum

T cic region of
spanal cord

Sensation of T10 spinal nerve root is
approximately level with the abdomen.

umbar enlargement 3 ‘ ) B ) : T12 Sensation of T12 spinal nerve root is
, veriebrae X g Lumbar regon The spinal cord ends , i ' approximately level with the
Conus medullaris 2 - - Sacral region approximately | L1 pubic bone
R between L1 & L2. ' 3

umbar plexus | -42 A Sacral cord segments : - The sensations of lumbar nerves
" | 3 (S1-S5 “Cauda Equina”) 3 are over the legs.
) are level with T12-L1 .

X Vertebrae.
Cauda equina

The sacral vertebrae

are fused to make up Sensation of S3,54 & S5 nerves is the

Sacral plexus the sacrum. Perineal (genital) area.
The coccygeal vertebrae
are fused to make the
coccyx or “tail bone”.

Fdum terminale

a) Posterior view




Seda hmota mi§ni

Fila radicularia

X

Fila radicularia

- . PIA MATER
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MisSni nerv v paternim kanalu
spatium epidurale

saccus durae matris
spatium subdura

endorhachis

3 spatium
subarachnoide

=. |ig. denticulatum

- piamater

GANGLION
~ SPINALE

Truncus sympathicus +
ganglion paravertebrale




Misni nerv a paterni kanal

Spatium subarachnoideum

Radix anterior Radix posterior

R. meningeus Truncus nervi spinalis (L3)

communicans \

R. posterior

R. anterior

Discus intervertebralis
Anulus fibrosus

Obr. 827 a,b Foramina intervertebralia; a z lateralni strany
lumbalni pater. b sagitalni rez




“adix posterio
Spina ganglion
' fruncus n. sginahs
H. pasterior

R. anterio

.»U df

. R
T, |
e

|
|
|

Radix antarior
M, meningeus <
runcus sympathicus’

N. INTERCOSTALIS
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Odstup misniho nervu z misniho segmentu, jeho édsti a poloha
spindinich a vegetativnich ganglii.

1 - Sedd hmota misni, 7 - dorsalni vétey misniho nervu,
2 - bila hmota misni, 8 - truncus sympathicus,

3 - spinaini ganglion, 9 - ganglion trunci sympathici,
4 - zadni kofen, 10 - rami communicantes,

5 - pfedni kofen, 11 - nn. splanchnici.

6 - kmen misniho nervu,




Noural plate _ - 2 N
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Vyvoj z ektodermu
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Cranial neurcpore = g !

Neural groove

Neural crest:
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théc formation of the neural plate and the position of a transverse cut indicatad in (a). (b) A dorsal view of a 22

Neuralni
_| ploténka

Naura! Qroove

~— Neural crest

/
“ x o 4 an
- e Surface
- a ' % . ectoderm
\ J
‘ ; : — Masoderm
——
|_.=.', « \\ : ,", igo
i \ \ Wwal of
\ . ¥ 'Ik sac
Chorda dorsalis
Naura crest
.“ '. &b ] - —_— -
- — - - Noural groove
':t|.| - -
2 f e Notochord

_ —— Noural crast

Noural groove

—-Natochord

~—XL  wallof

yolk sac

Tha 2arly develbopmant of tha nervous systam from embryonic actoderm. (s) A dorsal view of an 13-da\v-c-ld embryo shawing

2-day-old embryo showing

cranial and caudal neuropeoras and the positions of three transvearsa cuts indicatad in (by-b3). (Nota tha amcount of fusion of tha neural tube
at the various levels of the 22-day-old embryo. Nota also the elationship of tha notachord to the neural tubs.)




Vyvoj a ploténky v mise

Sulcus limitans



Vyvoj misniho nervu

Neuralni lista

spin. ggl.




Faktory ovliviujici vyvoj dorzalnich
a ventralnich

michy

Alarni
ploténka

liSta

Sulcus
limitans

Basalni
ploténka

ploténka






Schema misniho nervu - 1. krok

radix dorsalis

Ggl. spinale

Foramen intervertebrale

radix ventralis

Ggl. paravertebrale



Schema misniho nervu — 2.krok




SCHEMA MISNIHO NERVU

C - misni provazce

D - predni koren G - periferni misni nerv
y

E - zadni kofeny H - r. communicans albus

F - spinalni ganglion | - . communicans griseus
(modre sensit. pseudounipolarni b., J -r. visceralis (n. splanchnicus)
c¢erné propojovaci interneurony) S - vegetativni ganglion (sympatiku)







Autonomni nervy

Autonomni = vegetativni = pro hladky sval,
Zlazy a srdce

VS + VM vilakna

VM = sympatikus + parasympatikus +
entericky system

VS dendrit bezi v ggl. paravertebrale



Schema autonomnich
vlaken v perifernim
nervu

12

1 -ncl.IML

2-radix ventralis

3-ggl. paravertebrale
4-ggl. prevertebrale
5-truncus sympathicus
(rami interganglionares)
6-r.comm.albus
7-r.comm.griseus

8-rr. Vasculares

9-rr. cutanei

10-travici trubice
11-ggl.spinale

12-radix dorsalis




ZAKLADNI POJMY V PNS

area nervina

sensitiva (+visceralis)

area radicularis< :
motorica

dermatom
sensitivni jednotka

motoricka jednotka



Areae nervinae sensitivae

Oblasti kiize zasobené jednim
perifernim nervem



Areae nervinae sensitivae

Oblasti kiize zasobené jednim
perifernim nervem

1-n. cutaneus dorsalis lat. (n.suralis)
2-n. cutaneus surae lateralis
3-n.cutaneus femoris lateralis

4-n. ilioinguinalis a genitofemoralis

5-n. genitofemoralis —r.femoralis
6-n.iliohypogastricus

7-rr. cutanei laterales (nn. intercostales)
8-rr. cutanei anteriores (nn. intercostales)
9-rr. cutanei n.obturatorii

10-rr. cutanei anteriores (n. femoralis)
11-n. saphenus

12- n. peroneus superficialis

13- n. peroneus profundus



Obr. 15.9. Areae nervinae (oblasti kozni inervace) A 1
na hommi koncetine

A — ventralni plecha
1 = nn. supraclaviculares
2 - n. aizaneus brachii lateraliz supenor (n. axillariz)
3 - n. cuzanews brachii lateralis inferior (n. radialis)
4 - n. cutaneus antebrachii lateralis (n. musculocutaneus)
5 - r. palmaris n. mediani 3
6 - r. superficializ n. radialis
7 = nn. digitales palmares communes (n. medianus)
8 - nn. digitales palmares communes (n. ulnaris)
9 - r. cutaneus palmaris (n. ulnanis)
10 = n. cutanewus antebrachii medialis
11 = n. cizaneus brachii medialis -
12 = n. intercostobrachialis (Th,) \

10

Area nervina zahrnuje vSechny
struktury inervované z jednoho
nervu
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Dermatomy




Korenoveé oblasti

- kozni oblasti | svaly a
organy sensitivheé zasobene jednim
misnim korenem — vetsi nez dermatom

- sval Ci jeho Cast
Inervovana z jednoho misniho korene



Predni kofen — motoricky
Zadni koren — senzitivni

11

Odstup misniho nervu z misniho segmentu, jeho édsti a poloha
spindinich a vegetativnich ganglii.

1 - Sedd hmota misni, 7 - dorsalni vétey misniho nervu,
2 - bila hmota misni, 8 - truncus sympathicus,

3 - spinaini ganglion, 9 - ganglion trunci sympathici,
4 - zadni kofen, 10 - rami communicantes,

5 - pfedni kofen, 11 - nn. splanchnici.

6 - kmen misniho nervu,




Dura mater spinalis o Dura mater
— spinalis

..— Dura mater spinalis
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Paterni kanal
otevreny zezad

conus
medullaris

Canalis sacralis

filum durae
matris







Embryonalne misni nerv inervuje kozni okrsek a
svalstvo pochazejici z jednoho somitu.

V dospelosti segmentova uprava zachovana pouze
v oblasti mezizebernich a hlubokych zadovych
svalu.

Monosegmentova inervace je zachovana pouze u
mezizebernich a hlubokychh zadovych svaldu.

Polysegmentalni inervace - vétSina svalu
vicesegmentovy puvod (na koncCetinach ze 2 - 3
misnich segmentu).



Vertebromedularni topografie

-vztah mezi obratli a segmenty
Posun misnich segmentu vuci obratlim
za vyvoje

Obratlové télo Misni segment
Cl-C4
C5-C6
C7-Th8

N9 - Th10
n11

n12 - L1

Cl-C4
C5-C7
C8 -Thll
Thl2 - L3
L4 -L5
S1-55

Lumbalni punkce L2/L3 L3/L4



Lumbalni
punkce

Cauda equina
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Motoricka jednotka

JEDNA MOTORICKA JEDNOTKA

motoneuron
Skupina svalovych viaken
zasobena jednim

DVE MOTORICKE JEDNOTKY motoneuronem




Sensoricka jednotka

Axon terminals in Axon terminals in
central nervous system central nervous system

Axon N R B —

terminals

—Sensory —

— Sensory
units

unit with
receptive

Axon field
7 branches

Sensory ‘ : Sensory
receptors\_\ N\ ; receptor

cells

VSechny receptory, z iljle;:m)ohrecrs"s Receptivni pole
nichz odvadi signaly

nervové vilakno jediné (b)
buﬁky © 2011 Pearson Education, Inc.

Cim méné receptorti obsahuje, tim je informace presnéjsi




Proprioceptivni reflexy

vreténkovy slachovy

)

2 ,
Patelarni reflex % , Tlumi kontrakci
Fasicky napinaci . 3

A B

reciprocni

Uvolneni

altagenIsLy. Napnuti

antagenIsty




(A) Muscle spindle

o Motor—___

a Moto ewon. ] ) Udrzovani svalového tonu -

neuron la sensory - _ 1
napinaci reflex
| () (A) Svalové vieténko — propriocepce

(B) Vieténko reaguje na protazeni svalu

Yoo Homonymous | [l zvysenou aktivitou la aferentd a tim

: — | 29, vzestupem aktivity a motoneuront pro

7 — Y stejny sval. la aferenty také excituji

e Antagonist— \oZ—— ANNB; motoneurony synergistt a inhibuji

il motoneurony antagonisti

(C) Napinaci reflex pusobi jako zpétna vazba
a reguluje délku svalu

Capsule ) \ Passive
surrounding ~ stretch

spindle ' S~
\ — b \\ l T —
Xy L]

= 1
©

Descending Disturbance
facilitation (addition of
and inhibition liquid to glass)
Force Length
required change
to hold in muscle

glass = fiber
o Motor i

neuron

©

Increase spindle
afferent discharge

Ermilines s oY NEUROSCIENCE THIRD EDITION, Purves D et al.,
: - 2004




Misni reflexy

Normalni, zvySené, snizené, vyhaslé

Podrazdeéni kladivkem — aktivace svalovych vietének

Aferentni vlakna — senzitivni vlakna — zadnim kofenem do michy

Centrum — v prislusném segmentu michy

Eferentni vlakna — z alfa motoneuroni k podrazdénému svalu, utlum antagonisty
Odpovéd’ — kontrakce svalu



Micha centrum reflexu

{ 5 /
\\ .. _' /

Patelarni L2-L4



Neurologicke vysetreni - norma
Neurologie 1.LF UK
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Prehled
misnich
nervu

Posterior
root

Posterior
root 7

’

anglion/ =
g S

I ‘ § . Arachnoid
Spinal @ membrane

nerve

Anterior

roots Subarachnoid

space Cauda
equina

http://medical-
dictionary.thefreedictionary.com/_/viewer.aspx?path=davisTab&name=n13.jpg&url
=http%3A%2F%2Fmedical-dictionary.thefreedictionary.com%?2Fspinal%2Bnerve

I-Cervical
nerves

I- Thoracic
nerves

- Lumbar
nerves

-Sacral
nerves




Rami dorsales

klize a m. erector trunci
— m. erector trunci

Cl
C2 n. occipitalis major
C3 n. occipitalis tertius

L1-3 nn. clunium
superiores

| S1-3 nn. clunium medii




Rami dorsales

, .. nn. clunium superiores
nn. clunium medii




Rami ventrales

Brown: Atlas of Regional Anesthesia, 3rd ed., Copyright © 2006 Saunders, An Imprint of Elsevier
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nn. intercostales zachovavaji segmentové usporadani




Fascia pectoralis

Rami perforantes der M. deltoideus

A. thoracica intema

Ligamenta
suspensoria mammaria
= Cooper'sche Bander

A.undV. axillaris

N. cutaneus
brachii medialis

Rami
cutanei

anteriores et
laterales

nn. intercostobrachiales

Rami musculares:
mm. intercostales
Brisni svaly

rr. pleurales et peritoneales



Plexus cervicalis (C1-C4)

« Senzitivni nervy

* Vystupuji v punctum
nervorum
* N.frenicus — pleura,

pericard, peritoneum
Kryjici branici
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N.occipitalis

N.occipitalis *.
minor

__N.auricularis-
magnus

- Ansa cervicali
superficialis

N:transversus colli




n. occipit.
major

n. auricularis
magnus

rr. dorsales
C3-Cs

n. transv. colli

nn. supraclaviculares
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N.frenicus
C3-C5

M.scalenus ant.
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Ansa cervicalis profunda

Radix superior

inferior







Pars supraclavicularis

1-n. Dorsalis scapulae
2-n. Thoracicus longus
3-n. Subclavius

4-n. Suprascapularis
5-n. Pectoralis lat et med
6-n. Subscapularis

7-n. thoracodorsalis

8-rr. musculares




Pars supraclavicularis

1-n. Dorsalis scapulae

2-n. Thoracicus longus
3-n. Subclavius

4-n. Suprascapularis
5-n. Pectoralis lat et med
6-n. Subscapularis

7-n. thoracodorsalis

8-rr. musculares

P Suprascapular artery and nerve
7

| / — ACromion
R '"—Wi’-'}i,/""
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A i ﬁ //Inzl.lxpm.\ruu‘wnf(«m(/

Joint capsule of shot

Posterior view D —

Superior transverse scapular
ligament and suprascapular - o R :
notch . 7 5 = L'; ) _~Deltoid muscle

ﬂ : iy ¥ feres minor mu!

Supraspinatus muscle (cun~ = e -

e 7} 4 p“v

P, : B—— Quadrangular s,
4 = & . transmitting axil
& O SN N 3

nerve and posts

i \g\ ’ i circumflex hum

Superior lateral

; CUutaneous nerv:

Spine of scapula
Infraspinatus muscle (cut

Triangular space with
circumflex scapular artery
deep to space — —
Do Deep artery of :
Radial nerve
shown between
~-Lateral head an
Long head of
tricens brachiin

Teres major muscle



Fasciculi Trunci Radices

YOS ventrales
brachialis S Cs

Cs

C7

Cc3

Th1

. Fissura scalenorum
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| / ]

Axilla




Plexus brachialis

navod na hledani
jednotlivych nervu

1) najit
2) n. medianus - ,vidlicka* pred tepnou mifi doprostred fossa
cubiti
3) z fasciculus lateralis n. musculocutaneus

-prorazi m. coracobrachialis, pak mezi m. biceps a brachialis
4) z fasciculus medialis n.ulnaris jde za medialni epikondyl
5) z fasciculus medialis n. cutaneus antebrachii medialis —
dlouhy
6) z fasciculus medialis n. cutaneus brachii medialis — kratky
7) z fasciculus posterior n. radialis — dlouhy, mezi hlavy
tricepsu
8) z fasciculus posterior n. axillaris — kratky do foramen
humerotricipitale med




N. axillaris — foramen humerotricipitale

N. radialis — sulcus n. radialis



n. radialis
supinatorius
N. medianus

SR — ..\ ‘ .
|||I|\.\dd.“M|lw‘,l||.l\ll\\l\r.4:h. p——

=
@)
>
&)
©
0
n
@)
[T

Nervy ve




b

I 4

évy Vv regio cu

ani

V 4

Nervy ac
opakov




r. superficialis

N radialis na
predlokti







Inervace ruky
palmarne

n. medianus — pod retinaculum flexoru
svaly: thenaru kromé AdPB a c.pFPB, 2
mm. lumbricales
kozni: nn. digitales palmares commune
et proprii — 3+1/2 prstu radialné

n. ulnaris — nad retinaculum flexoru
svaly hypothenaru + AddPB + c.s.FP
2 mm. lumbricales

mm. interossei

kozni: 1+1/2 prstu ulnarné

r. dorsalis 2+1/2 prstu ulnarné -
dorsum






Inervace ruky
dorsalne




Canalis carpi Guyonuv kanal

karpalni

retinaculum \=ss R $lachové

flexorum &, AX ochv
\ P Y os pisiforme

' Guyon{v kanal
n. medianus y

N ,\ dlachy n. ulnaris




Plexus lumbalisTh1l2-L4

Plexus sacralis L5-Co




Plexus lumbalis




n. saphenus




Plexus sacralis
Foramen supra- a infrapiriforme




Alcockuiv kanal
a.pudenda int.
n. pudendus




N. tibialis a n. fibularis

N. suralis
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Inervace planty

n. plantaris lateralis n. plantaris medialis




rr. cutanei fem. ant.

n. femoralis

n. obturatorius

n. ischiadicus

n. cut. fem.
later. ¢

@ n. cut. fem. post.




n. cut.
surae lat.
(z peron.
com.)

L)
n. cut.

surae lat.

(z peron.
com.)

"n. peron. prof. |
[ n. peron. prof. |

n. tibialis

® n. saphenus
(z n. femoralis)

o
n. cut. surae med. (z n. tibialis)




n. plantaris medialis | n. plantaris lateralis n. tibialis n. peroneus profundus

rr. cutanei n. plant. med. et lat.

n.cut.
dors.

med.
n. peron.

superf.

n. cut. dors. intermed.
ED br n. peron. superf.

® _
r. cut. n. peron. prof. ED long
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