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Un nerf mixte :

moteur et sensitif

Récepteur sensoriel

Les récepteurs sensoriels
captent les informations
sensitives : toucher, douleur,
température, etc.

Vaisseau sanguin

Influx nerveux afférent.

Faisceau nerveux
Un faisceau nerveux
est un groupe de fibres
nerveuses. Un nerf

est formé de plusieurs
faisceaux nerveux,

Coupe de la peau
Coupe d'un nerf mixte

Fibre nerveuse

Une fibre nerveuse est I'axone d’un
neurone moteur ou sensitif. Les
fibres nerveuses sont groupées en
faisceau a l'intérieur d'un nerf.

Neurone sensitif

Un neurone sensitif transmet des
messages sensitifs au systéme
nerveux central.

Influx nerveux
sensitif
\"-
Influx nerveux moteur ———=

Efférence somatique

Neurone moteur

Un neurone moteur transmet
des influx nerveux provenant
du systéme nerveux central
aux musdles et a certaines
glandes.

Influx nerveux efférent
vers un muscle strié
déclenche la contraction
des rhabdomyocytes.

Terminaison axonale

© QA INTERNATIONAL Fibre musculaire



AFFERENT NEURONS
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Muscle squelettique

~25 um Muscle cardiaque

FIGURE 9-3
The three types of muscle fibers. Only a small portion of the
skeletal muscle fiber is shown. (not drawn to scale)

R e ——y Muscle lisse
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Muscle lisse

vessie

adventice

muqueuse

l[umiere



Muscle lisse

utérus

endometre

(muqueuse)

myometre

périmetre




L'utérus est constitué
de 3 couches:

e Endometre :
A Cavitas
épithélium uteri
lamina propria

e Myometre

e Périmetre

La cavité utérine est virtuelle

(Endometrium)

Canalis cervicis

Fornix vaginae,
pars anterior

Vagina

Ostium uteri
externum

Fornix vaginae,
pars posterior

Cervix

Excavatio
rectouterina



Muscle lisse

relaché contracté

noyau en cigare noyau en tire-bouchon

Figure 11.27



Muscle lisse

relaché

Corps denses

Membrane
plasmique

Notez l'erreur :

Le noyeau se déforme
en tire-bouchon

contracté

Notez I'erreur :
L'artiste a représenté des filaments épais
bipolaires dans une cellule de muscle lisse.

Corps dense

Filament fin = actine

Filament épais = myosine
Type side-polar



Muscle lisse

Caveolae
/ 4

Nucleus

‘ — Myosin '
o b Actin Contracfd
Mitochondrion . smoot
Dense Cytoskeleton 25 muscle cell e
body ). Perkins
MS, MFA

La contration implique le glissement de |la myosine par rapport a l'actine.



Intermediate
filament

W\ \Thick filament

Thin filament
Dense body

Muscle lisse

(a)
relaché contracté



Assemblage des molécules de Myosines en filaments musculaires épais.

Muscle strié

bipolar thick filament

. u@%%%%%%%ﬁﬁm

side-polar thick filament

Myosine Il des muscles striés # myosine des muscles lisses =2 assemblage différent




(a) head neck rod tailpicce

Essential Light Chain Q
Regulatory Light Chain 4 m = <
& yHe ELC RLC
(b) antiparallel parallel

(¢) striated muscle bipolar filament non-muscle smooth muscle side-polar filament
bipolar filament
muscle strié muscle lisse

Ordering of myosin Il filaments driven by mechanical forces: experiments and theory.

https://royalsocietypublishing.org/doi/10.1098/rstb.2017.0114



Side-polar
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a Skeletal muscle (bi-polar myosin arrangement)

A% B% Wb AR

Z-line Z-line

b Smooth muscle (side-polar myosin arrangement)
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Attached Unattached



Muscle strié

Muscle lisse

Cellule de Schwann

Jonction
neuro-musculaire

Myocytes Miochondia —____
. Synaptic vosicle (ACH) | D) ‘
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Ross ch 11

Nerve terminals in smooth muscle are observed only in the
connective tissue adjacent to the muscle cells.

Nerve fibers pass through the connective tissue within the
bundles of smooth muscle cells; enlargements in the passing
nerve fiber, or bouton en passant (see page 362), occur ad-
jacent to the muscle cells to be innervated. The enlargements
contain synaptic vesicles with neuromuscular transmitters.
However, the neuromuscular site is not comparable to the
neuromuscular junction of striated muscle. Rather, a consid-
erable distance, usually 10 to 20 pm (in some locations, up
to 200 pum), may separate the nerve terminal and the smooth
muscle. The neurotransmitter released by the nerve terminal
must diffuse across this distance to reach the muscle.

Not all smooth muscle cells are exposed directly to the neu-
rotransmitter, however. As discussed above, smooth muscle cells
make contact with neighboring cells by gap junctions. As in
cardiac muscle, contraction is propagated from cell to cell via gap
junctions, thus producing coordinated activity within a smooth
muscle bundle or layer. The gap junction between two smooth
muscle cells was originally designated a nexus, a term still in use.



Cellule musculaire lisse

Smooth Muscle Cell

Activation leads Activation leads Activation inhibits
to contraction to relaxation relaxation

cAMP — relachement

—» Contraction




Muscle lisse O Ca2+ Figure importante !!
o O

Q O

gated Ca?* release

channels ++t + + 4+ caimodulin

inactive myosin Il

hormone

l'eceptor phosphatase

actin-binding sites

myosin light chains

MLCK active myosin II
(myosin Iight chain kinase)

FIGURE 11.23 - Schematic diagram illustrating steps leading to initiation of smooth muscle contraction. An increase in the
Ca’" level concentration within the cytosol is necessary to initiate smooth muscle contraction. This increase is achieved either by initial
depolarization of the cell membrane or hormonal stimulation of cell surface receptors. The intracellular Ca?* binds to calmodulin
(4 Ca?* per 1 molecule of calmodulin) to form the Ca?*—calmodulin complex. This complex then binds to myosin light chain kinase
(MLCK) to phosphorylate one of the two regulatory light chains of the myosin molecule. When phosphorylated, the myosin changes
its conformation and the actin-binding site on the myosin head is activated, allowing it to attach to actin. In the presence of ATP, the
myosin head bends, producing contraction. sER, smooth endoplasmic reticulum.



|V|USC|e |isse Géne pour la chaine lourde : MYH 11

Messager secondaire : Ca**
& ®)

Myosine Il inactive

phosphatase

Myosine Il active

Figure 11.23



Muscle lisse

Figure 11.23

Myosine Il inactive

Myosine Il active

peut s'assembler en filament épais



inactive

\ S

Active calmodulin/
MLCK complex

active

Myosin Light Chain Kinase



Myosine Il dans le muscle lisse

Site de fixation
o de ['ATP
Site de liaison

a l'actine \ /

1 chaine lourde

1 chaine légére régulatrice
1 chaine légere essentielle

e

e\ /®* 4 Chaine Bgare

Chai assantielle
AL {17 kDa)
raguist ADP
régulatrice
(20 kDa) ATP
MLCK

Myosine

Myosine-P

Calcium cytoplasmique et contraction des cellules musculaires lisses intestinales
Hervé M. BLOTTIERE, Gervaise LOIRAND, Pierre PACAUD



https://www.jle.com/fr/recherche/recherche.phtml?dans=auteur&texte=Herv%C3%A9+M.+BLOTTIERE
https://www.jle.com/fr/recherche/recherche.phtml?dans=auteur&texte=Gervaise+LOIRAND
https://www.jle.com/fr/recherche/recherche.phtml?dans=auteur&texte=Pierre+PACAUD

Muscle lisse

0
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LC17 LC20
essentielle régulatrice

o: Myosin |l

Kinase

ATP P

Myosin Il pLC,-S19

Phosphatase

LC,p = Light Chain 20kDa



Myosine Il

Chaine lourde

MYH 11
MYL 6 essentielle
MYL 9 régulatrice

20kb2 — Chaine légére régulatrice

17kpa Chaine légere essentielle

Queue Cou Téte



O 0 2 types de muscle lisse

Q.Q

i Dp /4
\' Varicosities
"' varicosités

Unitary smooth muscle  Visceral Multi-unit Pas de jonction communicante

entre les cellules musculaires

Muscle lisse unitaire (=viscéral) Figure 8-3 Muscle lisse multiunitaire

Innervation of smooth muscle.



exemple : artére de petite taille

2 types de muscle lisse

—— Adventitia

Some examples of

multi-unit smooth muscle

are

e the ciliary muscle of the eye,

e the iris muscle of the eye,

e the piloerector muscles
that cause erection of the
hairs when stimulated by

Medial
muscle fibers

Endothelium

the sympathetic nervous system.
Small artery
Multi-unit smooth muscle Unitary smooth muscle
A B

Figure 8-1

Multi-unit (A) and unitary (B) smooth muscle.



Multi Unit Smooth Muscle
The smooth muscles in the large airways to the lungs and in large
arteries, the arrector pili muscles attached to hair follicles, and
the internal eye muscles that adjust pupil size and allow the eye
to focus visually are all examples of multi unit smooth muscle.
In contrast to unitary muscle, gap junctions and spontaneous
depolarizations are rare. Like skeletal muscle, multi unit smooth
muscle:
e Consists of muscle fibers that are structurally independent of
one another
® |s richly supplied with nerve endings, each of which forms a
motor unit with a number of muscle fibers
® Responds to neural stimulation with graded contractions
that involve recruitment
However, skeletal muscle is served by the somatic (voluntary)
division of the nervous system. Multi unit smooth muscle,
like unitary smooth muscle, is innervated by the autonomic
(involuntary) division and also responds to hormones.

Marieb

La « chair de poule »

Hair ' Muscle contraction
causing hair to stand

t

Arrector Pili Muscle Arrector Pili Muscle
(Relaxed) (contracted)

Le muscle érecteur du poil
(muscle lisse)



lumiere

Intestin gréle

Muscle lisse
(type unitaire)
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