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3 BOLEST je protektivni modalita

O International Association for the Study of Pain (IASP):
,Bolest je je neprijemny smyslovy a pocitovy zazitek

multidimenzionalniho razu ve spojeni se skutecnym nebo

potencionalnim poskozenim tkané anebo je v terminech

takoveho poskozeni popisovan. “

A Prah bolesti: minimalni intenzita, pri kterée je podnet

vniman jako bolest, ovlivnén pohlavim, genetickymi vlivy,

vychovou, psychikou
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Nociceptory

d reaguji pouze na stimuly, které poskozuji nebo

mohou poskodit tkan

Q jsou aktivovany skodlivymi mechanickymi, tepelnymi nebo
chemickymi stimuly

Q volna nervova zakonceni v kuzi, svalech, kloubech, kostech i

ve vnitrnich organech
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Nociceptory v kuzi

= A0 a C mechanosenzitivni nociceptory

= Ad mechanotermickéeé nociceptory | a ll

= C mechanotermickeé nociceptory

= C termicke nociceptory

= polymodalni C nociceptory - reaguji na mechanicke,
tepelné i chemické stimuly

= | spici“ nociceptory (MIA = mechanically insensitive
afferents)- reaguji po zanétu nebo poskozeni tkanée
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Faktory aktivujici nociceptory

Skin




O Periferni senzitizace
d Centralni senzitizace = zvysena excitabilita neuronu
spinalni michy
= hyperalgézie - prehnana nebo prodlouzena reakce
na skodlivé stimuly

= alodynie - bolest indukovana normalné nebolestivymi
stimuly




Nociceptivni aferenty

[ A0d vlakna - slabé myelinizovana
= ostra, lokalizovana bolest
A C vlakna - nemyelinizovana
= tupa, nepresné lokalizovana bolest
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Drahy bolesti z trupu a koncetin

PALEOSPINOTALAMICKA NEOSPINOTALAMICKA
DRAHA DRAHA
O tr. spino-reticulo-thalamicus Q tr. spino-thalamicus lat.

= difuzni, nepresné lokalizovana b. = ostra, lokalizovana b.
autonomni a reflexni reakce na = ncl.ventralis

bolestive stimuly posterolateralis
= emocni reakce na bolest (VPL) a posterior
= intralaminarni jadra talamu talamu
= gyrus postcentralis, = gyrus postcentralis

insula a gyrus cinguli
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Draha visceralni bolesti

TR. SPINOBULBARIS (f. gracilis a cuneatus) -
TR. BULBOTHALAMICUS - TR. THALAMOCORTICALIS
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Drahy bolesti z obliceje

TRACTUS TRIGEMINO-RETICULO- TRACTUS TRIGEMINO-
THALAMICUS THALAMICUS ANTERIOR

Q difuzni, spatné lokalizovana O ostra, lokalizovana
bolest bolest
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Prenesena bolest

Spinothalamic tract

Somatic
structure

CONVERGENCE
THEORY

Hypotéza spolecnych dermatomu
Teorie konvergence

Facilitace

Learned phenomenon




Bolest zubu

3 AB + A0 fibres - brnéni, vibrace, dotyk, ostra bolest

Q C- tupa bolest

Q pulpa + dentin - enormni mnozstvi volnych zakonceni

A periodontalni ligamentum - Ruffiniho mechanoreceptory a
proprioreceptory

A pulpitis - periferni a centralni senzitizace - hyperalgezie,
alodynie a spontanni bolest

A prenesena orofacialni bolest - jak zdroj, tak cil

[ expanze bolesti - ztizena lokalizace patologického loziska
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Fylogeneticky stare, paleospinotalamické a trigemino-
retikulotalamické drahy tvori substrat pro aktivaci a emocni
aspekty somatosenzorickych stimuld.

Naopak prime, neospinotalamické a ventralni trigemino-
talamické drahy jsou analyticke, vedou informace o modalite,
intenzité a lokalizaci.



Primarni a sekundarni somatosenzoricky
(somesteticky) cortex (Sl, Sll)




Z-SCORE
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Percepce bolesti

ACC DLPFC Insula

Caudate
Thalamus IPL/SPL
Thalamus
Cerebellum Insula GP/PT




MODULACNI SYSTEMY
NOCICEPTIVNICH DRAH

O UROVNE MODULACE:

= spinalni micha (,,vratkovy systém”)
= RF
» periaquaeduktalni seda hmota (PAG)




“Vratkovy mechanizmus”
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Central Pain Modulation

Inputs from hypothalamus,
amygdala, and cortex

Lotus Coruleus Inputs fron

spinal cord
Fostral pons

Panaqueductal gray
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Stresova analgezie

Anterior limbic brain
Hypothalamus
(stress)

'

Periaqueductal
gray matter

¢

other nuclei of RF

locus coeruleus
ncl. gigantocel.
ncl. raphae magnus

'

Dorsal spinal horns




SOMATOMOTORICKE
DRAHY



Nezbytné komponenty
rizeni motoriky

Qd Vule

 Koordinace signalt pro mnoho skupin svalu

U Propriocepce

A Regulace drzeni téla

A Senzoricka zpétna vazba

[ Kompenzace fyzikalnich charakteristik
téla a svalu

A Nevedome zpracovani
O Adaptabilita




Urovné regulace pohybu

A spinalni micha
3 mozkovy kmen
3 mozkova kura

 cerebellum
d bazalni ganglia




Dolni motoneurony - spinalni micha

U a motoneurony
U y motoneurony

O Somatotopicka organizace

medialni skupina jader
- axialni svaly
lateralni skupina jader
- svaly koncetin
ventralné - extenzory
dorzalné - flexory

spinalni
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3 Motoneurony maji bohaté vetvené dendritické stromy,
které umoznuji integraci informaci z mnozstvi jinych
neuronu a vypocet vhodnych vystupnich signalu.

d Kombinace jednoho motoneuronu se vsemi svalovymi vlakny,
které inervuje se nazyva motoricka jednotka.




A velikost motorickych jednotek:

= mala motoricka jednotka - 1 motoneuron inervuje
nekolik svalovych vlaken (extraokularni svaly,
svaly ruky)

= velka motoricka jednotka - 1 motoneuron inervuje
500 - 1000 svalovych vlaken (svaly zad)



Doln1 motoneurony mozkoveho kmene

d Somatomotoricka jadra
CN 11, 1V, VI, XII

@ Branchiomotoricka jadra
CNV, VI, IX, X, XI

Edinger-Westphal

-‘t > J¢ ITT Oculomotor

IV Trochlear
' V Trigeminal motor
f . _/_VI Abducent

V - Trigeminal
Mesencephalic

(proprioception)

V - Trigeminal
Chief
(touch) VII Facial
v -Trlgunlnnl Swperior selivary
Spinal N\ .J Inferior salivary
(pain & temperature) \ { p Nucleus ambiguus
Vestibular \l (branchiomotor)
& cochlear '~|I X Dorsal motor
Nucleus solitarius of vagus

Hypoglossal
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SENSORY | MOTOR
Somatic B [ Somatic
Taste/baroreceptors [ [ Parasympathetic
Special sense B @ Branchiomotor



Supraspinalni systém rizeni motoriky

d Medialni systéem
= bilateralni
= konci na interneuronech nebo medialni skupiné jader

prednich rohu misnich
= udrzovani rovnovahy, posturalni reflexy

A Lateralni system
= vetsinou krizi stredni rovinu a sestupuje kontralateralne

= konci na interneuronech nebo lateralni skupiné jader
prednich rohu misnich
= jemné manipulativni pohyby ruky a prstu

Q ,, Treti” motoricky systém
= aminergni drahy mozkoveho kmene m
‘






Medialni system

[ Subkortikalni drahy

B NG
= Tr. vestibulospinalis medialis a lateralis o
udrzovani rovnovahy a posturalni reflexy

= Tr. tectospinalis (colliculus sup.)
koordinace pohybu hlavy a oci

= Tr. reticulospinalis medialis (pons)
a lateralis (medulla)
posturalni pohyby, ANS

A Kortikalni drahy
= Tr. corticospinalis anterior
medialni skupina
dolnich motoneuronu
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Lateralni system

Primary

MOoor cortex Premotor cortex

[ Subkortikalni drahy Py sy A

= Tr. rubrospinalis QY
kontralateralni
O Kortikalni drahy - s
Tr. corticospinalis lateralis
Ly ¢ ry Red nucleus
Rubrospinal tract

fract




Kortikospinalni a kortikonuklearni draha

tr. fronto- SN AN & hand and fingers
pﬂntlﬂu\? leg and foot B - i ;:‘:;::d
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PRIME MOTORICKE DRAHY (PYRAMIDOVE):

= tr. corticospinalis

= tr. corticonuclearis

NEPRIME MOTORICKE DRAHY (EXTRAPYRAMIDOVE):
= tr. corticorubrospinalis

= tr. cerebellorubrospinalis

= tr. corticoreticulospinales

= tr. cerebelloreticulospinales

= tr. corticotectospinalis

= tr. cerbellovestibulospinales




Treti system

ad nejstarsi
[ jadra RF - tr. raphespinalis a coeruleospinalis
Q rizeni mimovolnych emocnich pohybu




Motoricky cortex




Supplementary motor area
(programming of complex movement)

Premotor cortex . .
(coordination of complex Posterior parietal cortex
movements) (integration of somatosensory and
visual input)
Prefrontal association
cortex
(planning for voluntary activity;
decision making: Wernicke’s area
personality traits) (speech
understanding)
. -— , Parietal-temporal-occipital
Broca’s area § association cortex
(speech formation) . | (integraton of all sensory input-

"1 - |

| imp in language)

Occipital lobe

Limbic association cortex
(motivation, emotion, memory)

Primary visual cortex




Planovani pohybu

Movement of Muscles
Supplementary Primary motor
motor area cortex
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Premotor
cortex
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lllustrations were copied from:

Neuroscience Online, the Open-Access Neuroscience
Electronic Textbook

Department of Neurobiology and Anatomy
University of Texas Medical School at Houston



http://nba.uth.tmc.edu/
http://med.uth.tmc.edu/

