Hmat, mechanorecepce,
somato-senzoricky system
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Ke hmatu a somato-
senzorickemu systému je
treba jeste doplnit popis
nervovych drah - viz
anatomie...
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Reakce (R) je funkce intenzity stimulu (S), R=f(S)
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Obr. 5-5. Vztah mezi intenzitou dotykoveého podnétu (S) a frekvenci akénich potencialll v senzorickych nervovych
vlaknech (R). TeCky znazorfuji jednotlivé hodnoty u kocek; jsou vyneseny do souradnic linedrnich (vlevo) a logaritmickych
(vpravo). Rovnice vyjadiuje vypocitany exponencialni vztah mezi R a S. (Reprodukovano se souhlasem z WERNER, G.,
MOUNTCASTLE, VB. Neural activity in mechanoreceptive cutaneous afferents. Stimulus-response relations, Weber
functions, and information transmission. J Neurophysiol, 1965, 28, 359.)
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. Mechanoreceptors
Skin tactile sensibilities (epidermis and dermis)
Free nerve endings
Expanded tip endings
Merkel’'s discs
Plus-several-othervariants
Spray endings

Ruffini’'s endings
Encapsulated endings
Meissner’s corpuscles
Krause’s corpuscles

Hair end-organs

(Deep tissue sensibilities, Free nerve endings, Expanded tip
endings, Spray endings, Ruffini’s endings, Encapsulated endings)

Pacinian corpuscles
Plus a few other variants

Muscle endings
Muscle spindles
Golgi tendon receptors

Hearing
Sound-receptors-ofcochlea
Eauilibei

Vestibularreceptors
Arterial-pressure
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Il. Thermoreceptors
Cold

Cold receptors
Warmth
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Pain
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Kozni receptory hmatu EN/ CZ slovnicek

— A, Skin sensors
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Kozni receptory hmatu

RECEPTOR STIMULUS LOCATION STRUCTURE ADAPTATION
Free nerve endings Temperature, noxious Around the hair roots and Unmyelinated Variable
stimuli, hair movement | under surface of skin nerve endings
Meissner’'s corpuscles Flutter, stroking Superficial layers Encapsulated in Rapid
of skin connective tissue
Pacinian corpuscles Vibration Deep layers of skin Encapsulated in Rapid
connective tissue
Ruffini corpuscles Stretch of skin Deep layers of skin Enlarged nerve Slow
endings
Merkel receptors Steady pressure, Superficial layers Enlarged nerve Slow
texture of skin endings

RA = Rapid Adaptation
SA = Slow Adaptation

Hairless skin Hairy skin

Horny layer |
Epidermis g

— A. Skin sensors

e

Dermis




P = proporcionalni sensor

D = derivacni (diferenCni sensor)

[D2 = akceleracni (sensor druhé diference)]
| = integracni sensor

PD , PDI, atd = smiseny sensor

RA = Rapid Adaptation
SA = Slow Adaptation



P = proporcionalni sensor
D = derivacni (diferenCni sensor)

[D2 = akceleracni (sensor druhé diference)]
| = integracni sensor

PD , PDI, atd = smiseny sensor
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Slachova téliska a kloubni receptory

— D. PD proprioception: Response to velocity

and angle of joint flexion (text on next page)
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Slachova téliska a kloubni receptory
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Figure 47-12

Typical responses of five different thalamic neurons in the thala-
mic ventrobasal complex when the knee joint is moved through
its range of motion. (Data from Mountcastle VB, Poggie GF, Werner
G: The relation of thalamic cell response to peripheral stimuli

varied over an intensive continuum. J Neurophysiol 26:807, 1963.) 12



Termoreceptory

1. Chladove, < 36 st. C
2. Tepelné > 36 st. C

3. Nahorké >45st. C

( = VR1, vaniloidove,
kapsaicinoveé receptory)
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Sensors

5 £
2 ?
% g
= -
o

A 8 3

12 il =l

s

2N

L
..g"'"f
—

\

: 'i

-
25 30 35 40

Skin temperature (°C)

13



Extempore
(celkem kolem 5 obrazku):
Psychofyzika aplikovana v praxi,
aneb
o Scovillove
stupnici palivosti papricek
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Design pokusu vedouciho
ke konstrukci
Scovillovy stupnice
palivosti cili papricek
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Scoviluv zebricek papricek priklady

3 000 000-6 000 000
2 000 000

1 850 000

1600 000

1450 000

1200 000

1200 000

1100 000

1 050 000

850 000

350 000 — 580 000
100 000 — 350 000
50 000 — 100 000
30 000 — 50 000
5000 - 23 000
5000-10 000

2 500 -8 000
1000 -2 000

100 — 500

Peprovy spre;

Trinidad Moruga Scorpion
Chocolate 7-Pot

Dorset Naga

Trinidad Scorpion Butch Taylor
Naga Viper, Trinidad 7 Pot Jonah
Satan's Strain Trinidad Scorpion Moruga
Naga Morich, Infinity Chilli

Bhut Jolokia

Trinidad 7 Pot CARDI Strain

Red Savina Habanero

Habanero

PapriCka Birds Eye, Piri Piri
Tabasco papriCka

Serrano

Chipotle

Jalapeno, Tabasco omacka
Poblano

Pimento
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Scovillovy jednotky palivosti ucinna latka
(Scoville heat units)

16,000,000,000 Resiniferatoxin
5,300,000,000 Tinyatoxin

16,000,000 Capsaicin

15,000,000 Dihydrocapsaicin

9,200,000 Nonivamide

9,100,000 Nordihydrocapsaicin
8,600,000 Homocapsaicin

160,000 Shogaol (dehydr. zazv. olej)
100,000 Piperine (peprovy alkaloid)
60,000 Gingerol (zazvorovy olej)

16,000 Capsiate
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Kdo byl W.L. Scoville ?

W.S. byli totizdva: W. L. S. aW. B. S., a pak byl jeste pacient H. M.:

*  Wilbur Lincoln Scoville, americky farmaceut, (1865 — 1942)
William Beecher Scoville, americky neurochirurg, (1906 - 1984)
- Brenda Milner, kanadska psycholozka, (1918 — dosud), 15. cervence
2018 oslavila 100 let
(nar. tentyz den jako Vernon Benjamin Mountcastle, 1918-2015)
« William Beecher Scoville and Brenda Milner (1957).
"Loss of recent memory after bilateral hippocampal lesions™.
Journal of Neurology, Neurosurgery and Psychiatry 20, (1): 11-21.
« Pacient H. M. - Henry Gustav Molaison (1926 — 2008), neboli
,Padesatileta kariéra nechténého lidského pokusného subjektu
s poruchou konsolidace pameti“
18



Zlaté Ccasy psychofyziky
(= druha polovina 19. stoleti)

1. viz: Weber-Fechneruv zakon,

2. Ernst Heinrich Weber, ([*] 1795 — [+] 1878)
3. Gustav Theodor Fechner,

([*]1801, Polsko - [+]1887, Leipzig, Nemecko,)

1850 — jednoho dne dosel k nahlemu osviceni
smerem k exaktnimu popisu smysloveho

vnimani
Elemente der Psychophysik (1860),

1878 — definice medianu (= je to hodnota, déelici
distribucni funkci na polovinu)
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Typicky psychofyzikalni vysledek:

oL Reakce (R) je funkce intenzify stimulu (S), R=f(S)
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Obr. 5-5. Vztah mezi intenzitou dotykoveého podnétu (S) a frekvenci akénich potencialll v senzorickych nervovych
vlaknech (R). TeCky znazorfuji jednotlivé hodnoty u kocek; jsou vyneseny do souradnic linedrnich (vlevo) a logaritmickych
(vpravo). Rovnice vyjadiuje vypocitany exponencialni vztah mezi R a S. (Reprodukovano se souhlasem z WERNER, G.,
MOUNTCASTLE, VB. Neural activity in mechanoreceptive cutaneous afferents. Stimulus-response relations, Weber
functions, and information transmission. J Neurophysiol, 1965, 28, 359.)



Areas of innervation
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right, cutaneous nerves)
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— D. Hemiplegia

Right half of spinal cord
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S hmatem souvisi bolest...
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Jak lidé demonstruji Extempore,

schopnost snaset  ¢- 2, politicky
bolest? nekorektni

-viz napt. VS prof., maliF,
Vladimir Franz -piercing

-tetovani




Co se deje pri bolestivé c:ApsA,C
stimulaci

o aktivuji se tetrodotoxin rezistentni (TTX-R) kanaly

e uvoliuje se z poskozenych bunék ATP a plsobi
jako mediator bolesti. Receptory ATP jsou
purmove receptory (PZX)

e aktivuji se vaniloidove receptory (VR,)_receptory
pro kapsaicin, které se aktivuji i pfi poskozujici
teploté nad 42°C a pH < 6.5

e aktivuji se ASIC kanaly - acid sensing ion

channels, které se uplatnuji zejmeéna pri poklesu

pH < 6.5

e upreguluji se postsynaptické receptory pro
excitacni transmitery - glutamat (NMDA) a
substance P (NK,)
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Souhrn/ Dotazy/ komentare ?

Dekuji
Vam za pozornost

-Toto je v jakékoliv formé
(PDF, PPT, PPTX atd.)
neoficialni vyukovy material

- pro interni potrebu

- nesirit

- pro dotazy kontaktujte:
Petr.Marsalek@LF1.CUNI.CZ
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