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Relacio del Sistema nervios front estimuls externs
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Relacid del Sistema nervids front estimuls externs
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Els corpuscles de Meissner
Neurones encapsulades entre les papil-les dermiques sota I'epidermis
de la pell dels dits, palmes i plantes: son els mecanoreceptors mes
comuns de la pell llisa i sense pel.
Implicats en el moviment de la pell i la deteccié de manipulacio
d'objectes. La seva estimulacio primaria és mitjancant la deformacio

dinamica.




Relacid del Sistema nervids front estimuls externs
Sensors- La Pell

Meissner
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Pressure)
Els discs de Merkel
- Terminacions nervioses no encapsulades a I'epidermis alineades a les
Pacinian papil-les a sota les crestes dermiques; abundants a la ma (25%). Alta
I (f,‘l’gfa”tfgﬁ densitat a les puntes dels dits, els llavis i els genitals externs.
NS— - Un camul de discs de Merkel a la pell glabra s'anomena "punts tactils". A
la pell peluda, aquests grups s'anomenen “cupules tactils". Detecten

canvis en presio.
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Sensors- La Pell

Meissner
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Epi :
pidermis (Light Touch)

Merkel Disks
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Ruffini
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Dermis

Terminacions de Ruffini
Pacinian - Mecanoreceptors encapsulats i d'adaptacio lenta, situats a la pell, els

(f,‘l’gfa”tf;':) lligaments i els tendons; representen el 20% dels receptors de la ma humana.

Subcutaneous

- Els corpuscles de Ruffini detecten principalment I'estirament de la pell, el
moviment i la posicio dels dits
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Sensors- La Pell
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/ Corpuscles de Pacini

- Grans terminacions nervioses encapsulades situades al teixit subcutani.

- Constitueixen fins al 15% dels receptors cutanis de la ma.

- Estroben a les membranes interossies, el més probable és que
permetin la deteccid de vibracions a I'esquelet.

- Senten vibracions i detecten textures fines

Pacinian
Corpuscle
(Vibration)
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Relaciod del Sistema nervios front estimuls externs
Pathway aferent

TABLE 1 | Comparison of fiber characteristics.

Class Type Myelination ~ Diameterum CV T Eor ko Skin type Location Associated Stimuli References
organ
AB SAI-LTMR Thick 6-12 um 35750 10F Hairy & glabrous  Stratum basale Merkels disc, Mechanical fine touch (12, 15-18, 36, 37)
epidermis, guard  guard hair
hair
SAI-LTMR Thick % Glabrous Dermis Ruffini Mechanical stretch
corpuscle
RAI-LTMR Thick %25 Glabrous Dermal papillae ~ Meissner Mechanical
corpuscle defarmation
RAII-LTMR Thick % Glabrous Deep dermis Pacinian Mechanical vibration
corpuscle
A3 HTMR Thin 1-5um 5307  L2-109F Hairy, glabrous  Epidermis>dermis  Free nerve Noxious heat & (12, 14, 16-18, 36,
endings meachanical 37)
LTMR Thin male; 121097 Hairy Dermis, Free nerve Mechanical,
fernale: &2 E 5F epidermis endings, zigzag  non-noxious cold
+ auchene hair
B Thin 3um 3-15 @ - White rami Paravertebral
communicantes ganglion
C C-sympathetic efferent Unmyelinated  0.2-1.4pm <=2z PNF leg + thigh, Hairy, glabrous Derrnis Eccrine sweat Cholinergic agents, (8, 36-42)
VIR, DpH glands, vessels, catecholamines
mean (SD): arrector pili, free
52.3-63.7 nerve endings
F
(12.4-18.2) 7=
SNF:
40.8-51.3(11.8-
13.2%) PID
HTMR afferent Unmyelinated male; 121097 Hairy, glabrous  Epidermis=dermis Free nerve Noxious -heat, cold, | (12, 16-18, 20, 36,
fermale: endings rmechanical a7)
67135 F
mm
LTMR/C-tactile afferent  Unmyelinated male; 72-10.97 Hairy, glabrous  Epidermis=dermis Free nerve Pleasant mechanical
. . fermale: endings, zigzag non-noxious heat,
-Ra plde 12-106F & auchene hair  Jrapid cooling

Table summarizing physiological and anatomical characteristics of different fypes of nerve fibers. SA, Slow Adapting; RA, Rapid Adapting; LTMR, Low Threshold Mechanaoreceptors; HTMRB, High Threshold Mechanoreceptors; CV,
Conduction Velocity; F, Fiber; A, Area; PNF, Pilomotor Nerve Fiber; VIF, Vasoactive Intestinal Peptide; DpH, Dopamine beta Hydroxylase; SNF, Sudomotor Nerve Fiber; PID, Percent Infercept Densify:
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Relacio del Sistema nervios front estimuls externs
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Pathway aferent

Proceso 5
Médula  egpinoso :‘:':::
espinal / Vértebra Féramsan
; \ neural
Raiz Raiz Ganglio o il
Rama ~ ventral

dorsal

dorsal

espinal

‘f-'h‘zggs ..‘Kj‘r A.-sf 4‘%
Rama P
ventral ~¢" |

Rama ./

comunicante

BT SIS

intervtebral




Relacio del Sistema nervios front estimuls externs

AFFERENT NEURONS

* CARRY SENSORY INFO from RECEPTORS in SKIN/
OTHER ORGANS —» CENTRAL NERVOUS SYSTEM

~ aka SENSORY NEURONS

% CELL BODIES are LOCATED OUTSIDE of the
SPINAL CORD

SKIN

DORSAL ROOT

Y T =
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Pathway eferent
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Atrofia Muscular

Spinal Muscular Atrophy
Mutation in (S MA)

the SMN1 gene

Loss of motor neurons
in the anterior horns
of the spinal cord
prevents signalling

Deficiency in between the brain
the SMN protein and skeletal muscles
leads to splicing
defects in motor neurons Progressive muscle

weakness and atrophy




Atrofia Muscular

fath >
ather
L e genetic carrier of SMA w

mother
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healthy child ‘ SMA carrier ‘

|
Probability 25 % 50 % 25 %

Es una malaltia autosomica recessiva. Cal tenir els dos al-lels patogénics per a
que es manifesti.




Atrofia Muscular

C<T

Full length mRNA mRNA of
of SMN1 SMNZ2

1 2A 2B 3 4 5 6

v '

Full length SMN protein < 20% Full length SMN protein

1T 2A 2B 3 4

En individus no afectats, el gen SMN1 Produeix el 100% de la proteina SMN
i el gen SMN2 produeix una SMN que es degrada rapidament




Atrofia Muscular

\/
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Full length mRNA mRNA of
of SMN1 SMNZ2

1A L L e 1T 2A 2B 3 4 5 6 8

v '

Full length SMN protein < 20% Full length SMN protein

En individus afectats, el gen SMN1 no proueix SMN i el gen SMN2 es
incapag de fer-ne prouta per mantenir vives les motoneurones




Atrofia Muscular

SMNI SMN2
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Atrofia Muscular
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Atrofia Muscular

Functional NF
axonal transport

@ Correct NMJ development
3 and innervation

[ \_ Normal synaptic function

En condicions no patologiques, les unions neuromusculars maduren correctament i s’estableixen Sinapsis
funcionals. A més els neurofilaments mostren una morfologia correcta.




Atrofia Muscular

@ Impaired axonal transport
=> NF accumulation

Q NMJ immaturity and
- eventual denervation

[ Impaired synaptic function

- -~
-

En condicions patologiques, la disrupcio del transport axonal causa acumulacions de neurofilaments, i
dificulta la maduracio de les sinapsis




Atrofia Muscular

Grups de recerca de Lleida han vist que 1’autofagia també juga un paper molt important en la progresid de I’atrofia muscular. | han
testat possibles farmacs per aturar la malatia

ERK MAPK signaling pathway inhibition as a potential
arget to prevent autophagy alterations in Spinal
Muscular Atrophy motoneurons

. : . . . =
Iba Sansa', Maria P. Miralles', Maria Beltran', Ferran Celma-Nos', Jordi Calderé?, Ana Garcera' and Rosa M. Soler(®'?

Glial Activation and Central Synapse Loss, but Not
Motoneuron Degeneration, Are Prevented by the Sigma-1
Receptor Agonist PRE-084 in the Smn®®~ Mouse Model of

Spinal Muscular Atrophy
Claudia Cervero, PhD, Alba Blasco, MSc, Olga Tarabal, PhD, Anna Casanovas, MD, PhD,

Lidia Piedrafita, MSc, Xavier Navarro, MD, PhD, Josep E. Esquerda, MD, PhD, and
Jordi Calderd, MD, PhD




Atrofia Muscular

SMATYPE o

INFANTILE ONSET LATER ONSET
ONSET 0-6 MONTHS <18 MONTHS i >18 MONTHS

~ N

MOTOR FUNCTION SITWITH STAND OR WALK WITH STAND AND WALK
ACHIEVED SUPPORT ONLY SUPPORT ONLY INDEPENDENTLY
AT LEAST UNTIL
PUBERTY
e Severe weakness e Moderate weakness e Mild to moderate
e Poor head control * Respiratory weakness weakness
e Feeding difficulties e Scoliosis ’ Incrgaged risk of
scoliosis and
* Respiratory weakness e Tremor in hands osteoporosis

e Tongue fasciculations
(twitches)



I Atrofia Muscular

- Debilitat muscular
i hipotonia

- Plor i tos febles

- Funcié bulbar
reduida, incloent
alteracions en la

deglucié

- Respiracio
paradoxal, també
coneguda com
"respiracio del
ventre

Impaired head control

Frog-leg position



Atrofia Muscular
Terapies aprobades
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Atrofia Muscular
Terapies aprovades
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Terapies aprovades
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Atrofia Muscular

Terapies aprovades
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Atrofia Muscular
Terapies aprovades
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Atrofia Muscular
Possible Terapia Cels. Mare
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Atrofia Muscular
Possible Terapia Cels. Mare

Genetic Correction of Human Induced Pluripotent Stem Cells SMA-iPSC-1

Stefania Corti', Monica Nizzardo', Chiara Simone’, Marianna Falcone’, Martina Nardini,
Dario Ronchi’, Chiara Donadoni’, Sabrina Salani’, Giulietta Riboldi', Francesca Magri’,
Giorgia Menozzi?, Clara Bonaglia®, Federica Rizzo', Nereo Bresolin' 2, and Giacomo P.
Comi'”’

from Patients with Spinal Muscular Atrophy J K
510) ¢ OCT4

liPSC-1TR-iPSCH1 SMA-iRSC-1

5 5 5 > 5 5

ssDNA ODN 3! =AY A L mm e GGGTTTCAGACAAMAT = = ==~ TC*CAT-3'

Genomic DNA SMN2 5’ ~GGGTTTTAGACAAAAT -3 ,
e A7 SMN protein D e TR — e
(target) 3’ ~CCCAAAATCTGTTTTA-S’ P - SM N

|
g

Genonig DNA corrected ! ——> Full-length SMN protein
SMN1-like 3’ ~CCCAAAGTCTGTTTTA-S

— —|——|=— — |Actin




Atrofia Muscular
Possible Terapia Cels. Mare

100 +— “3 SMA
: L * Fibroblast
< 1 “FTR-MN
S FSMA-MN
: ¢ |
- B
n
”: L
; v p— v v g v -

10 20
Age (days)



Weight (g)

=4 - &~ L gl
’ O

12 4

10

Atrofia Muscular
Possible Terapia Cels. Mare
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Atrofia Muscular

. \ \' ~"l '

CELLULAR DEGRADATION

PATHWAYS
- Autophagy inhibition
- Apoptosis inhibition
(e.g. JNK inhibition)
- Ubiquitin pathway activation

Altres fronts

N, T \’. ,

> | M=
/// S & : NEUROPROTECTION
> | | / N - Bioenergetic pathways /
I ' Mitochondrial protectants
CYTOSKELETON \ }\ - Nerve growth factors
- ROCK pathway J - Excitotoxicity
- Stathmin-1 '7',’
- CDKS inhibitors ;)
- Endocytosis i
(e.g. PLS3,NCALD) g/
MuscLE

- Myostatin inhibition
- Fast skeletal muscle troponin activators
- Anabolic pathways modulation

NEUROMUSCULAR JUNCTION

- NMJ maturation (Agrin/MuSK)

- Increase acetylcholine release
(e.g. 4-AP, R-Roscovitine)

- Delay acetylcholine degradation
(acetylcholinesterase inhibitors)




Gracies per la vostra
atencié

Si teniu cap pregunta
intentaré resoldre-la



