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Por gue esta aula € importante para

0 curso de Fisioterapia?



Sistema Nervoso Somatico x Visceral

Critério funcional

Aferente —— , Sistema sensorial somatico

Sistema Nervoso Somatico

Eferente ——»

Aferente ——» Sistema sensorial visceral

Sistema Nervoso Visceral |
Eferente = Sistema Nervoso Auténomo




Conceitos

1- Sensa(;éio: capacidade de codificar aspectos da energia fisica e
guimica que nos circunda.

2 - Sistemas sensoriais: conjunto de regides do SN que possibilitam a
codificacdo das sensacoes

3 - Modalidades sensoriais: visdo, audicdo, somestesia (tato?),
gustacao, olfacao.

4 - Submodalidades sensoriais

5- Receptores sensoriais

6 — Transdugéo (potencial receptor— potencial de acao)

7 — Codificacao



Tipos de receptores e sistemas sensoriais no homem

[Tato, sensibilidade térmica,
dor, propriocepc¢ao]

Somestesia

‘ Olfacéo Audicéo Gustacao




Tipos de receptores e sistemas sensoriais no homem

Visao

Audicao

Somestesia

Paladar

Todaé

Sensibilidade
térmica

Propriocep¢ao

Todas

Luz

Vibra¢des mecanicas Ouvido

doar

Estimulos mecanicos

Calor e frio

Estimulos
mecanicos,
térmicos ¢
quimicos
intensos

Fuso muscular,
orgdo tendinoso

Movimentos €
posi¢do estatica
do corpo

Substancias quimicas Nariz

Substancias quimicas

Fotorreceptores

Mecanoceptores
auditivos

Mecanoceptores

Termoceptores

Nociceptores

Mecanoceptores

Quimioceptores

Quimioceptores

Tipo Morfolégico

Cones ¢ bastonetes

Células ciliadas
da coclea

Neuronios
ganglionares
da raiz dorsal

Neuronios
ganglionares
da raiz dorsal

Neurdnios
ganglionares da
raiz dorsal

Neuronios
ganglionares da raiz
dorsal

Neuronios da
mucosa olfatoria

Células das papilas
gustativas




Fungao

Equilibrio

Estimulo Especifico

Posi¢cdo ¢ movimentos
da cabega

Receptores coﬁm Fuhgées de Controle

Orgdo Receptor

Labirinto

Tipo Funcional

Mecanoceptores

Tipo Morfologico

Células ciliadas
do labirinto

Controle motor

Controle motor

Controle motor

Estiramento muscular

Tensao muscular

Angulo articular

Fuso muscular

Orgao tendinoso

Mecanoceptores

Mecanoceptores

Mecanoceptores

Neurdnios ganglionares
da raiz dorsal

Neurdnios ganglionares
da raiz dorsal

Neurdnios ganglionares
da raiz dorsal

Controle

cardiovascular

Controle

cardiorrespiratorio

Controle da

hidratagdo (sede)

Controle da

alimentagao (fome)

Controle da
temperatura

corporal

Controle da
digestdao

Pressdo sangiiinea

pH, pCO,, pO;

Concentragdo sangiiinea
de Na* (osmolaridade)

Concentrag¢ao sangiiinea
de nutrientes

Temperatura do sangue

Distensao visceral

Seio carotideo

Orgdos
circunventriculares

Orgéos circunventriculares

Orgdos circunventriculares

Mecanoceptores
(Baroceptores)

Quimioceptores

Quimioceptores
(Natrioceptores)

Quimioceptores

Termoceptores

Mecanoceptores

Neuronios do tronco

encefalico

Neurdnios do hipotalam )
Neurdnios do
hipotalamo ¢ tronco
encefalico

Neuronios do hipotalam)
e tronco encefalico

Neurdonios do hipotalam >

e tronco encefalico

Neuronios do tronco
encefalico




Transduction Trigger Myelinated ) Cell body

site zone axon

Synaptic
terminal

Sensory neuron
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Caodigo de frequéncias




Caodigo de frequéncias
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Tipo morfologicos de receptores sensoriais cutaneos

@ @ ©

Corpusculo Corp(:squ!o
e Meissner de Pacini

Terminacdao Células de

Extremidade
nervosa livre

terminal da

chwann fibra nervosa
achatadas aferente
Cépsula
)
/ \ Terminal ’
espiral da a\\ Camadas
fibra aferente de tecido
(cortado) conjuntivo

CorpUsculo
de Ruffini

(7
@ . Foliculo pilDOSO

Bulbo de = o ¢
Krause

/

Ramos terminais

da fibra nervosa
aferente

\
Fibras colégenas
o corpUsculo

(5)

Disco de Merkel

Fibra
aferente
espiralada

Células Ramos terminais
de Merkel da fibra aferente

Disco terminal
da fibra
nervosa aferente



A" GLABROUS (HAIRLESS) SKIN

Papillary ridges

e ey
ST e

ffini’s \

} \ I} \
Free nerve Sweat Meissner's Pacini’s
endings gland  corpuscle corpuscle

FIGURE 13-23. Sensors in the skin.

B PACINI'S CORPUSCLE

Stimulus

it
Epidermis
S Most
300 intense
_stimulus The Pacini’s
Receptor 200 Least corpuscle is a
Dermis potential intense rapidly adapting
(V) stimulus receptor.
100 /
0 L/L j|
Subcutaneous 5 msec 100 msec
tissue |<—f>| B . er——.

Subpapillary
plexus

Merkel's

Brief stimulus Long stimulus



Orgao tendinoso de Golgi e Fuso intramuscular

v Efferent motor fiber to spindle

Secondary

sensory endings , WA A\ W

(type Il fiber) ¢ A% BN : o. Efferent motor fiber
1 VAR B to extrafusal muscle

2 fibers
Primary

sensory endings
(type la fiber)
Extrafusal

) muscle fiber
Muscle spindie

Intrafusal
muscle fibers

Connective
tissue capsule

— Sensory

Capsule j ‘ fiber

Tendon

Golgi tendon
organ
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Sensory fiber types

Erlanger-Gasser

Type el Diameter (um) | Myelin | Conduction velocity Associated sensory receptors
Classification
la | Aa 13-20 Yes 80-120 m/s Primary receptors of muscle spindle
Ib | Aa 13-20 Yes 80-120 m/s Golgi tendon organ
Secondary receptors of muscle spindle
I | AB 6-12 Yes 33-75m/s
All cutaneous mechanoreceptors
Free nerve endings of touch and pressure
i | Ad 1-5 Thin 3-30 m/s Nociceptors of neospinothalamic tract
Cold thermoreceptors
Nociceptors of paleospinothalamic tract
Iv (C 0.2-1.5 No 0.5-2.0 m/s

Warmth receptors




Os receptores de sensibilidade corporal

Tipo Morfolégico

Terminagdes livres

Corpusculos
de Meissner

Corptisculos
de Pacini

Corpusculos
de Ruffini

Discos de Merkel
Bulbos de Krause

Foliculos pilosos

Orgéos tendinosos
de Golgi

Fusos musculares

Transdugdo
Mecanoelétrica,
Termoelétrica,
Quimioelétrica
Mecanoelétrica
Mecanoelétrica
Mecanoelétrica
Mecanoelétrica

Mecanoelétrica

Mecanoelétrica

Mecanoelétrica

Mecanoelétrica

Sosnd b

Tipo de
Fibra*

C, Ad

Localizacao

Toda a pele, 6rgios
internos, vasos sangiiineos,
articulagdes

Epiderme glabra

Derme, peridsteo, paredes
das visceras

Toda a derme

Toda a epiderme glabra e
pilosa

Bordas da pele com as
mucosas

Pele pilosa

Tenddes

Musculos esqueléticos

Fungao

Dor, temperatura, tato Lenta

grosseiro, propriocepgio
Tato, pressdo vibratoria
Pressdo vibratéria
Indentagao da pele

Tato, pressdo estatica
Tato?

Tato Répida

Propriocep¢ao Lenta

Lenta e
rapida

Propriocepgéo

Adaptacao



Exocitose, calcio e liberacado de neurotransmissor

Neurotransmitter-filled
synaplic vesicle

Aclive zone
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Receptores da Olfacao

Olfactory
epithelium

_Olfactory tract

Olfactory bulb

S

T

. \aﬂ?

SR
e T BN X

wewms v Nasal
‘\ conchae

Route of \

inhaled air

\

Copyright @ 2004 Pearson Education, Inc.s publishing as Banjamin Cummings.

— Frontal lobe of cerebrum

—l

: —_>— Mitral cell

U ‘—\\

Olfactory

thact Glomeruli

Cribriform plate
of ethmoid bone

Filaments of
olfactory nerve

Lamina propria
connective tissue

Olfactory
gland

Basal cell

—— Olfactory receptor
: cell

Supporting cell

Olfactory —
epithelium

Dendrite
- Olfactory cilia

Route of inhaled
air containing odor
molecules
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Receptores que se ligam a proteina G

Odorante

Receptor

i € > W
Colf=""7" \ s

%
GDP

Interior da célula

Adenilil- Canadis
ciclase iBnicos



R To olfagtory bulb :
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— sensory fibres SN Olfactory (1) Intermediate Glossopharyngeal (IX)

/ 8ensory: nose -~ Motor: motor:

— motor fibres <®>¢(—/_ ;
A Y \' submaxillary and pharyngeal
Optic (Il) —
B

sublingual gland musculature
sensory: eye sensory: sensory:
anterior part of tongue posterior part
and soft palate of toi?guhe,
intermediate tonsil, pharynx
nerve Vestibulocochlear (VIIl) oL
sensory:

i~ inner ear
| *

Trochlear (IV) ' ‘ c=2a =
motor: superior - ' RAS
oblique muscle =

Abducent (VI)
motor: external | Oculomotor (ll)

rectus muscle  motor: all eye
muscles except

those supplied by
IV and VI

; -
Trigeminal (V)

sensory: face,
sinuses, teeth, ete.

[ e
Nt ; %

\

"

2

1

_i

NG s musdles  Hypoglossal (Xi)

o
Cenkd) Faclal (vi) |
motor: muscles , l-:'\\)\;."t]',\ motor:

_f‘ -

of mastication

f B ot 1h motor: muscles
P oo of the tongue

face

hear, lungs,
bronchi,
gastrointestinal
tract

sensory:

heart, lungs,
bronchi, trachea,
larynx, pharynx,
gastrointestinal
tract, external ear

Accessory (XI)
motor: sterno-
cleidomastoid and
trapezius muscles




Circuito neural associado a olfacéo

Lateral olfactory tract:

Medial olfactory tract: ipsilateral projections

contralateral projection

Anterior
olfactory
nucleus

Olfactory bulb Piriform

Cribriform plate (Etmoides bone)

| - h ‘f 1. Olfactory epithelium (Olfactory sensory neuron)



Receptores da Gustacao

Taste Buds

Connective ——

Epiglottis tissue

Taste fibers

7 5 of cranial
Palatine tonsil ferye

Lingual tonsil

Fungiform Papillae
Taste bud

(a) Taste buds associated with (b) Enlarged section of a
fungiform and vallate papillae vallate papilla

Stratified
Basal Gustatory Taste squamous

A epithelial epithelial pore epithelium

cells cells of tongue

(c) Enlarged view of a taste bud
(micrograph, 160X)

Surface of the tongue
{magniiad abaut 57 §mes)

-

Crogs-vaction of a papila

Alastebod

Tasle receplors '

Nerve




Receptor da Gustacao

C TASTEBUD Taste Microvilli  Epithelial

pore cells

Dense

substance = _Z m\",’ |
= , ‘
O

Taste cell

Supporting
cell

Synapses

Cranial
nerves

B TYPES OF PAPILLAE

Sensory
= neuron

Serous  Foliate Circumvallate Fungiform
gland



Salgado e azedo | |

Taste cell £ Sour
\ i/ } stimulus ’
N/ 4 LN\ N gustatina

Salty Glucose
stimulus
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' Membrane depolarization

~

Q
~~
\

A |

Membrane
depolarization
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XV —~ /4 W = < 4 Volztage-gated
o] e 4 Ca“" channel

Voltage-gated
Ca®* channel




Bitter
stimulus 2

Bitter

stimulus 1
X o ﬂ\ Gustducin
Y Bitter
PDE stimulus 3

Membrane
depolanzahon Cazt KJ)

A

=2 stores p C\\/ PLC

/f/mpg |

//
/

Voltage gated
Ca?* channel




Nervo craniano
I. Olfatorio
II. Optico

[1I. Oculomotor

IV. Troclear

V. Trigémeo

VI. Abducente
VII. Facial

VIII. Vestibulo-coclear

IX. Glossofaringeo

XI. Acessorio

XII. Hipoglosso

Fibras Componentes

Sensoriais
Sensoriais

Motoras

Autonémicas
(parassimpaticas)
Motoras

Sensoriais

Motoras

Motoras
Sensoriais

Motoras

Autonomicas
(parassimpaticas)
Sensoriais

Sensoriais

Motoras
Autonomicas
(parassimpaticas)

Sensoriais

Motoras
Autondmicas
(parassimpaticas)

Motoras

Motoras

Alvo ou Origem Periférica
Epitélio olfatorio
Retina
Musculos extra-oculares: retos
sup., inf. e med.; obliquo inf.;
elevador da palpebra
Musculos intra-oculares:
constritor da pupila e ciliar
Musculo extra-ocular: obliquo sup.
Pele da face, cornea, cavidades nasal
e oral, dura-mater

Musculos da mastigacdao; musculo
tensor do timpano

Musculo extra-ocular: reto lat.
2/3 anteriores da lingua

Musculos mimicos; musculo
estapédio

Glandulas salivares e lacrimais

Coclea e aparelho vestibular

1/3 posterior da lingua; faringe;
trompa de Eustaquio, ouvido médio;
corpo carotideo

Musculo estilofaringeo

Glandula parétida

Faringe, laringe, esofago, ouvido
externo, corpusculos aorticos,
visceras toracicas e abdominais
Palato mole, faringe, laringe e esofago
Visceras tordcicas e abdominais

Musculos do pescogo e ombros:
esternocleidomastoideo e trapézio

Musculos da lingua

Fungoes
Olfagao
Visdo

Movimentos oculares

Miose e acomodagio

Movimentos oculares

Somestesia

Abertura e fechamento
da boca; regulagio da
tensdo do timpano
Abdu¢ao do globo ocular
Gustacao

Movimentos da face;
regulagdo da tensdo da
cadeia ossicular
Salivacio e
lacrimejamento
Audi¢ao e equilibrio
Gustacao, somestesia,
quimiorrecep¢ao,
barorrecepgiao”
Degluticao

Salivacio

Somestesia, quimio- e
barorrecepgao;
sensibilidade visceral
Fala, degluticdao
Controle das fungdes
organicas

Movimentos da cabeca e
ombros

Movimentos da lingua

Palatoglossus (vagus
nerve, CN X)

All other muscles of
tongue (hypoglossal
nerve, CN Xll)

MOTOR NERVES

Internal laryngeal
nerve, CN X

Glossopharyngeal nerve, CN IX
(general and special sense)

Overlapping nerve supply

Lingual nerve, CN V3
(general sensory)

Chorda tympani, CN
VII (special sensory)

SENSORY NERVES




Root of



Circuito neural associado a gustacao

Gustatory
cortex
(in insula)

Thalamus

in medulla
oblongata

Facial
nerve (VIl)

Glossopharyngeal
nerve (IX)




IT cortex

V4 (what pathway)
Vision () > )
Primary
Thalamus taste cortex
Taste ) >
Olfactory Primary
bulb

Olfaction ()

Thalamus

Primary
somatosensory cortex

Fig Touch o

olfactory cortex
-

~Q

Q OFC

Ventromedial

prefrontal cortex

Orbitofrontal
prefrontal cortex

Dorsolateral
prefrontal cortex



Sensory modalitics

Vision Primate neocortex _ _
Colour > ansdbus _ Human neocortex
Shape Flavour perception Language circuits.
Circuits
Sound A
Frequency
Somatosensory
Temperature
Deep touch
A_stringency \E-—.-/ Amygdala
Light touch systems
Creaminess
Pain Y Emotion
| / circuits
Taste Hippocampus, olfactory® and
limbic systems) :
Suest. > % Motivation
Salt : . Limbic¢ subconscious circuits
' syst
oo memory systems —
Bitter A Craving
circuits
Smell
Pattern
Y
Gut >
Autonomic and ! Hypothalamus
metabolic* Feeding circuits

propertics



Orgao receptor da audicao

Pavilhao
avricular

f " auditivo
\ externo.
3 1 J

GUVIDO EXTERNO

Ossiculos

INTERNO

5
Janela /
oval

Janela

redonda

Concha

perilinfa

*Na+
v K+ \

\ ¥ P Fscala
o média
Escala (duto) \ n/ *
vestibular

isfa'do nervo
L auditivor

N. VIl (ramo “‘-‘

coclear)

endolinfa
ket




A Lo

Ossiculos

=

|

Martelo

Escala
vestibular

Bigorna Do

vestibular

" ¢ Escala 2
Mty el ( Escala -
e \ | timpénica y ~
Janela Escala M ‘\‘kv
redonda timpénica | g
Membrana Cel;ﬂfae::rlltoda Células ciliadas
tectorial externas
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i /
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Pontes K's®

A S Y
<8)))

Estereocilios

Despolarizagdo Hiperpolarizagdo

Canais
fechados _

C ~ Despolarizacao

-60 mV

H iperpblcrizagao



(a) At rest: About 10% of the
ion channels are open and
a tonic signal is sent by

Protein
bridge

the sensory neuron. Some
— channels
Stereocilium open
Hair cell

Primary
sensory
neuron
Action
potentials
01 Membrane potential of hair cell
mV
-30
(a)
Release of force Release of force
A A A
Excitatory force Inhibitory force
opens ion channels closes ion channels
Action potentials in primary sensory neuron
I O O O O O T O O N W R
| L.

Time

Y




— sensory fibres - Olfactory (1) Intermediate Glossopharyngeal (IX)
—motor fibres sensory: nose motor: . motor:
submaxillary and pharyngeal
Optic (I1) sublingual gland musculature
sensory: eye sensory: sensory:
anterior part of tongue posterior part
and soft palate of tol?gu:,
intermediate tonsil, pharynx
I Vestibulocochlear (Viil} T
NeND sensory: \‘\{-‘f )
/) inner ear (==

Trochlear (IV)
motor: superior

oblique muscle vestibular

cochlear
Abducent (V)
motor: external Oculomotor (ll)

rectus muscle ~ motor: all eye
muscles except

those supplied by
IV and VI

Trigeminal (V)

N\ ""
sensory: face, _ ’gﬂ'@.
sinuses, teeth, etc. d — :
i ey Faclal (vil) [ | | ¥
motor: muscles [ @'@ motor: - {6
of mastication sl muscles  Hypoglossal (Xil) &
of the motor: muscles

tace of the tongue

Vagus (X)
motor:

heart, lungs,
bronchi,
gastrointestinal
tract

sensory:

heart, lungs,
bronchi, trachea,
larynx, pharynx,
gastrointestinal
tract, external ear

Accessory (XI)
motor: sterno-
cleidomastoid and
trapezius muscles



Circuito neural associado a audicéo

E Transverse
termporal
Medial geniculate )& gyri of
odies X Heschl
AT T
Temporal [obe o ,,/I/-\‘\;
= { Auditory radiation
D (geniculo-cortical fibers)
Superior———_4 .~
colliculus
0
c (‘;_omn:uissure: of the *{P Brachium of
inferior colliculus \ > [ inferior colliculus
Nucleus of lateral }’ ) Inferior colliculus
lemniscus ——_ 7,
B iy Lateral lemniscus
Cochlear complex i
Dorsal nuclei Inferior cerebellar
Ventral nuclei peduncle
(restiform body)
Cochlea Spiral Cochlear - Superior olivary
ganglion  nerve Trapezoid nucleus
A body
Copyright & 2013 Wolters Kluwer Health | Lippincolt Williams & Wildns




Orgao receptor do equilibrio (orgao vestibular)

A B

Orgaos otoliticos

Canais Ampolas AMPOLA Copula
_semi- '
circulgres N. VIl (ramo . i
vestibular) g b6 i "l
» ‘

Fibras

aferentes ciliadas

~ i Posicao estatica
Orgaos otoliticos

(saculo e utriculo) Aceleracao linear ) C Oflitos
Canais semicircularesAceleracao rotacional
(angular)
Acelerdcao

linear

Lamina
gelatinosa

Células

ciliadas Fibras aferentes



Orgao receptor do equilibrio (orgao vestibular)

Gelatinous Otoliths Stereocilia
cap

K]
& a X \ J?
AR A0y
NN ;é‘l//!:»\\) RS
T RAAISEANGT

. yﬂ &q ‘g‘ﬁw> ‘f‘g

- \ Supporting

Hair cells
Nerve cells
fiber

Macula

Recaptor ]
cell

Vastibular nerve
fiber

Vestibulocochlear
nerve (VIII)

Vestibular  Cochlear
nerve nerve




Orgao receptor do equilibrio (orgso vestibular)

Inclinagéo "eésk‘xﬁca lnclinaga? estética
ara tras arqg frente
" Deflexdao 3 Deflexao

il para frente

~m.n
.

Aceleracdo
para frente

Aceleragéo
para fras

para trds
D




Orgao receptor do equilibrio (orgao vestibular)

Anterior Canal

Semicircular
canals

Ulricle Saccule

Vestibular
ganglions

Vestibular nerve

———
Vestibule

Crlstae wilhln #

ampulla

Sacculo Maculoo

CHEVTO I TR LA, 1L DOy W AR

Cochlea

SN R N A T e N L i e e N o 1 ‘4. i

Rotdgdo para a esquerda Deflexdo para a direita

Rotagdo para a direita




Circuitos neurais associados ao equilibrio e controle postural

Vestibular area in
cerebral cortex

Ventral posterior
nucleus in thalamus

Vestibular branch of
vestibulocochlear
(VIIN) nerve

Vestibular
ganglion \

(I11) nucleus

Trochlear nerve
(IV) motor nucleus

Abducens nerve
(V) motor nucleus

S\ Q’ !;,o SN 0 /B K\ i Cerebellum
O, .,.ﬂ,‘.vo{!o",.,. o..',':-?v.‘. Vestibular -
- : . : nuclei \

Spinal cord — <

Accessory nerve (XI) nucleus

Vestibulospinal tract



Circuitos neurais associados ao equilibrio e controle postural

Cortex cerebellum
Reticular formation
Extra-pyramidal system

\ Cortical awareness of
head/body/motion
Y /

Integrating/ N ——
——> | datastorage [—> “@> ‘O©F
system
Eye movement/
Joint position control of oculomotor
Proprioception activity
Superficial sensation
N\
7 JQ\E 5 ,)I “y £ Q

<
-

Labyrinthine actlivity

-

4

Control of
motor skills

Control Bf posture



Receptores do Sistema Visual

Cuerpo ciliar— &1

Esclerotica






& Cérnea
b

- Humor aquoso

—— |ris
. Ciristalino
Retina

" Humor vitreo

Esclera””

Papila do .~
N. éptico

Célula
horizontal

Célula
bipolar

Célula -
amdcrina

Axénios das
células ganglionares

Camada de células
ganglionares

Camada plexiforme interna
Camada nuclear interna

Camada plexiforme externa

Camada nuclear externa

Camada dos segmentos
externos dos fotorreceptores

Epitélio pigmentar



— sensory fibres <6 ~  Olfactory (I) Intermediate Glossopharyngeal (IX)
—motor fibres e Sensory: nose motor: motor:
Optic (1) N— sublingual gland musculature
sensory: eye DR sensory: sensory:
. - anterior part of tongue posterior part
I " and soft palate of to;:g::'
intermediate tonsil, pharynx
: Vestibulocochlear (ViII ; - ~p
i sensog: ) ) “‘\{-‘f

Trochlear (IV)
motor: superior
oblique muscle

Abducent (Vi)

motor: external Oculomotor (ll)
motor: all eye

muscles except
those supplied by

rectus muscle

IV and VI

J

Trigeminal (V) -
sensory: face, @
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