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The neuro-immune interaction

* The immune system plays a crucial role In
maintaining the brain's health and function.
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* The immune cells within the nervous system
and the blood-brain barrier (BBB) are essential
for maintaining the brain's health and
protecting it from potential threats.

* The neuro-immune systems are connected
through:the:-BBB that regulates the passage of
cells and molecules into the CNS.
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The neuro-immune interaction

* Dysregulation of the neuro-immune
communications-canidead-toinflammation and

/ damage within the nervous system- participates

in the onset and progression of autoimmune neurological
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* The types of immune cells in close relation
with the nervous system include:microglia,
macrophages, neutrophils, T-&B-cells.
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Types could be innate or adaptive immune cells, also
could be resident within the CNS like (microglia)
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Origin, function and genetic profile of Microglia of the

Microglia K\A CNS differes from machrophages of other systems
* Microglia aretheresidentimmune cellsof theeCNS

¢ Lola machrophages ols (s giaa system s cua

,'the brain's macrophages”. _ I, . ..0 a0 oie
* About 10-15% of all cells in the brain.

* .Function: monitor the brain's microenvironment, the
first responders to any injury or infection, regulates
synaptic pruning in childhoo ' - '
surveillance in adulthood.

* They become activated when infection or signs of

damage- they release pro-inflammatory molecules to help
clear pathogens and produce anti-inflammatory signals to limit
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The neuro-immune interaction

It differes from microglia geneticly and phenotypicly
Perivascular Macrophages: machrorhages Jisasie micoglia Ji s gems S
p g Lgad Ao LAl Lgunilad Lgd LS a () Lgas

* Found around blood vessels within the brain

Also may be found in the choroid plexuses and in the meninges

and contribute to the immune survelillance of
the CNS.

* They help regulate immune cell trafficking
across the BBB and assist in maintaining the
integrity Of the BBB. ot osconinitsa sa8 s nissisiros st o s

harmful substances iy toxic mediatorsJ/



The neuro-immune interaction

Neutrophils

natural healthy CNS I Ja /s 5,85 348 90 (4iae

* Not abundant within the healthy CNS.

* They can infiltrate the brain to aid in immune
responses during inflammation or infection.
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The neuro-immune interaction
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* T cells and B cells are among adaptive immune cells
that can cross the BBB under certain conditions,
especially when the BBB is compromised.

* |n autoimmune neurological disorders likesmuitiple
sclerosisy activated T cells recognize myelin as foreign,
leading to inflammation and demyelination.

* B cells can produce antibodies that target specific
antigens within the CNS and contribute to

B cells may be activated periphrally(PNS) or within the CNS, and in the 2 states it will produce Ab

autOi m m u n e reSpO n SeS ] inflammatory responses in JI &igaa (o8 adledd (5Sas9 ,neUrons Ji e 5,0 91 43 4k toxic (s ol

autoimmune diseases




Blood-Brain Barrier (BBB)
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* The BBB is a term used to describe the highly
specialized and selective barrier that separates
the bloodstream from the brain and spinal
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Blood-Brain Barrier (BBB)

BB J! daul L Iula

. I(t;s composed of-endothelial-cells-lining-the
brain's blood vessels, astrocytes processes
that surround the blood vessels, and-pericytes
(cells that wrap around the endothelial cells).

* Together, they create a physical and chemical
barrier to control the entry of substances into

the CNS.
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Blood-Brain Barrier (BBB)

Smooth muscle cells

Endothelium astroces
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“~  Blood-Brain Barrier (BBB)

Functional and physical characteristics:

*_Tightdunctions: The endothelial cells in the BBB
are tightly connected through tight junctions,
forming a continuous barrier that restricts the
passage of most large molecules and immune cells
from the bloodstream into the brain.

* JTransport-Mechanisms: The BBB employs various
specialized transport mechanisms to selectively
allow essential nutrients and molecules to pass
through while preventing potentially harmful
substances from entering the CNS.

chemical mediator ciiia (LYl acua (50 Lo (<o (oS INFEEHON Juna JLa o6
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Blood-Brain Barrier (BBB)

* .Efflux-Pumps: The BBB also contains efflux pumps
that actively pump certain substances back into
the bloodstream, further enhancing its protective

f un Ct | on biood stream ! pUMping Lel) oo~ brain Ji ;o 23030 harmiul substancess s metabolites J/ G~

* immune-Privilege: The BBB plays a crucial role in
creating an "immune-privileged" environment
within the CNS. It helps regulate the entry of
Immune cells and immune molecules into the
brain, limiting immune responses and
inflammation and insulating the CNS from
peripheral immune events.

bbb J/ ¢ partially protected from the immune System (, o<iis (sLoi 1oy Privilege site i< immune system J/ oL bbb/ oony
CNS tissues . immune system /5 chemical mediators J/y chemokines J/ ‘uulls gac aiay
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The nervous system and
autoimmunity

* Autoimmune neurological disorders are a
group of conditions in which the immune
system mistakenly targets and attacks
components of the nervous system, leading to
inflammation and damage.

* They can affectthe CNS orithe PNS:

* They can be-demyelinating or-non-
demyelinating lesions.

Jass gmyelin sheath J/ oLc attack Joss oisy
Neurons ! < ,a
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The nervous system and
autoimmunity

Common autoimmune neurological disorders
include:

Multiple Sclerosis- affects CNS
Guillain-Barré Syndrome- affects PNS

Myasthenia Gravis- Affects PNS (non-
demyelinating)



Multiple sclerosis (MS)

* Multiple sclerosis (MS) is an autoimmune
neurological disorder characterized by chronic
inflammation, demyelination, and axonal
damage in the central nervous system (CNS).
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* This demyelination disrupts nerve signaling
and leads to a wide range of neurological
symptoms, such as fatigue, muscle weakness,

Due to affection of optic nerve

balance problems, and vision disturbances.

leg JL Lgao Ojyle iaay (aly 9 8,48 ols Jhand muscle weaknesso Cuw oai (Sas Sua variant (esiia

W

- It mainly effect females

- Multiple sclerosis is mainly prevelant in white,females, young ages,also in cold weather
countries \
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symptoms like muscle weakness, sensory deficit

Multiple sclerosis (MS)

* The characteristic feature of MS is the
formation of demyelinated lesions or plaques—)
within the CNS. ihe surroundings* density, can be seen by the

MRI

* These lesions can be observed in various
regions of the brain and spinal cord and are
typically detected by MRI scans.

¢ plaques JI ciaesh (das
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Multiple sclerosis (MS)

: secondry 9 primary J| progreSsive J/ sl (Sas
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one of the most serious presntation of multiple sclerosis sa9
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The pattern ot iliness is difficult to predict: chronic
and progressive, or relapsing and remitting.
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The progressive form of the disease leads to
disability.

It affects any age, but predominantly the young.
Has a 2:1 female predominance.

Clinical presentations are highly variable and
include visual disturbance (optic neuritis), ataxia,
weakness, and sensory signs, which usually
resolve completely over a few days, at least in

initial attacks\

remission J/ (e Lusa Lo (<)




Multiple sclerosis (MS)

* The exact cause of MS is not fully understood,
but it is thought to involve-a combination of
genetic susceptibility and environmental
triggers.

* |nfections can be one of the possible triggers.



Multiple sclerosis (MS)

Immunogenetics

* JMHGC-suseeptibilitysloeir-have been identified,
although these differ in different racial groups.

* DR2,,DQ1, and-DQ6 seem to be particularly
important- DRB1*1501 is the strongest HLA
ASSOCIATION. MHC molecule i wis 5355l cibisnll Jsus

* _Other genetic susceptibility loci are located on
chromosomal regions<19g35-and-17¢13-

* Monozygotic twin concordance is only 25—-30%.

falle Zac o

MHC molecule J/ ols (usd § Slogeugoagss (ols dugage claa Jud



Multiple sclerosis (MS)-
Immunopathogenesis

* The cause of MS.is-.unknown, although there are
strong indications thatitistriggered-by-infection:

* The immune system mistakenly recognizes
components of the CNS, specifically myelin, as
foreign and mounts an immune attack against it.

e The disease seems to involve abnormal T cells

reactive to myelin basic protein MBP-.a.component
of the myelin sheath. l

Jolals g (oLl Slgadl Jd O pales Loguad nigyll ol iy
antigne iis
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Multiple sclerosis- [oimes,
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ﬂ/ CNSJl‘gsuu.\.LgPNSdlgsJuaa.m cells /'
* Activation of immune cells, such as T celisand B~

cells, within the peripheral immune system
triggers their entry into the CNS across the BBB.

* The exact mechanisms that enable this entry are
not fully understood, but it is thought to involve
cytokines and chemokines that attract immune
cells to the CNS.

* Once within the CNS, these immune cells become
activated and initiate a cascade of inflammatory
responses.




Multiple sclerosis- =i

T cells J/ 19337 Lald ,mices J!
dalall G0 (sla sis Sugagl

Immunopathogenesis -kl

pds praus daaleadl Gl 38l
Ll manefistations of disease
0sSu disease JI lala ) gass

Role of T cells: CD4+ T cell Ji iawsl 52 mediated
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* CD4+ T helper cells play a central role in MS  «= pathogenises
immunopathology.

 Animal studies show that the disease can be
transferred with CD4+ T cells.

* Th1and Th17 cells are considered to be key
contributors to the inflammatory response.

* The disease seems to involve abnormal T cells reactive
to the MBP.

* Local macrophages and microglia are involved- they
release inflammatory cytokines and upregulate MHC class |l

antlgens ﬂﬁﬁfaﬁm%uQm these cells which will be proinflammatory cytokines which will cause

activation of machrophages and otherr immne cells like microglia and otherr innate immune cells
in CNS, also these activatied immune cells will play a role in inflammation by production of other
cytokines and upregulation for antigne presenting cells so more presentation of antignes for
autoreactive T cells




Multiple sclerosis-
Immunopathogenesis

* Th1 cells produce pro-inflammatory cytokines
such as IFN-y and TNF-a, promoting
inflammation and activating macrophages.

* Th17 cells produce IL-17 and IL-22, which
further promote inflammation and recruit
additional immune cells.

* These pro-inflammatory cytokines lead to the
recruitment and activation of other immune
cells such as B cells and plasma cells.

glycoproteins J ws ia 91 ,MBPJ/ (s myelin components J/ w.o Ab zisi ¢ B cells J/ slay B cells H ladiss Jaxd ) Ly 9 T cells JI
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.ADCCH9 complemnts H
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Note: CSF of patient with multiple sclerosis may have brain attack complexes so activation of complement system within the CNS mainly
by antibodies so demyelnation and damage of nerves will occur



Multiple sclerosis-
Immunopathogenesis

* Activated B cells produce antibodies against
myelin components, such as MBP and myelin
oligodendrocyte glycoprotein (MOG).

* These antibodies can contribute to
demyelination through various mechanisms,
including complement activation and antibody

-dependent cell-mediated cytotoxicity (ADCC)-
CSF may contain membrane attack complexes of
complement.



Multiple sclerosis-
Immunopathogenesis

destruption of signaling due to demyelnation j,icis §yaicueg §),S80 inflammation JI dalas &ils 13] o2y 9i end result of these processes JI
and distruption of nerves.

Demyelination and Axonal Damage::

* Theimmune attack against myelin leads to destruction
of the myelin sheath surrounding nerve fibers in the
CNS.

* Demyelination disrupts nerve conduction and
communication between nerve cells, leading to
neurological symptoms such as muscle weakness,
coordination problems, and sensory disturbances.

* The inflammatory environment, coupled with the
release of toxic molecules by immune cells, can also
directly damage axons, leading to axonal
degeneration.



Multiple sclerosis (MS)

MS JL pola (2o test (oS Lo

Diagnosis: clinical presentation + investigations.
There is no specific diagnostic immunological

Its characarestic but not specific
tests

Helpful tests include fCSFproteins andilgGilevel,
CSF@ligocionablgGibands, MRI showing typically
placed demyelinating lesions. - piague formation

relapsing J/ gsai £ Lo Ly chronic JI o¥la s steroids J @.h.u Lo

Management: High-dose steroidsin acute attack,
immunomodulatory drugs e.g. B-interferon and
Glatiramer for relapsing-remitting type. shseenaas

Ols Lol obs neurological deficit JI 9 MRI JI ods LALaG oL lesions JI sla 4] byidis o8 oL McDonald criteria ol Lis (o8

daliss g d8,dis (Sbel (ol Sugage (953 MRI JI (ols (oa2a dissemenated through time and space (4<i lesions JI sl a)¥ MS Lg| o<ai
o2l (gang 49,800 Ciligl o8 symptomsl sla iyl (955 da] S time H dacanlls LT (space M dawalls jula ) spinal cord Ji brain JI
left JI o3 Lebila olaayis (o453, a3 weakness in Rt arm Lasic 850 oian
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Neuromyelitis optica (NMO)

It's one of the rare autoimmune diseases

* Devic’s syndrome (neuromyelitis optica) comprises
attacks of optic neuritis (optic nerve) and myelitis
(Spmal COFd). eyl s AR (5 BATL GSLAYT 4] agin Lasd 8,41 OSIMS JF (o 9 i Jaglis (5o

 Unlike MS, there is no brainstem, cerebellar, or
cognitive involvement.

* Seen mainly inAsianssand-Africansybui-not
Caucasians.

* Can be triggered by varicella or HIV infection.

With other autoimmune diseases

" _-Associations: SLE, Sjégren’s syndrome, P-ANCA+
vasculitis, or mixed connective tissue disease.

* Autoantibodies to aquaporin 4 (channel for water
transport in astrocytes) are frequently found-
diagnosticC. s ab i s 52
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Stiff Person Syndrome (SPS)

 SPSis arare autoimmune disorder that affects the
Its manifestation is mainly motor and rlaglyshi\ﬁfensory or autonomic symptoms

CNS and causes musc ness and spasms,
primarily involving the axial muscles of the trunk.

* The immune system produces antibodies that
target an enzyme callediglutamic acid
decarboxylase (GAD), which is involved in the
production of a neurotransmitter called gamma-
aminobutyric acid (GABA)..Thelossof GABAleads
to increased muscle tone and stiffness. an spasms

Its important for inhibition



Guillain-Barré syndrome (GBS)

* Guillain-Barré Syndrome is an autoimmune
disorder of th¢ PNSharacterized by acute
inflammation and demyelination of peripheral
nerves. 52 14 s ol i

* ltis primarily angimmune=mediated;disease
triggered by infections, typically viral or bacterial,
and in some cases, it can also be triggered by
vaccinations or other factors.

* |t frequently follows 1-3 weeks after infection,
particularly with Campylobacter jejuni.

weakness ousis juaws gusbwl ¥ J (s gawils LAy, gasroentritis JI Jio 35800 slga JMA (oY ydan Taais
Qo4 allass g lower limb JI (o lasss weakness JI oasa ,ascending paralysis diaa ols



Guillain-Barré syndrome (GBS)

bulbar muscles J/ § respiratory muscles H Jwog19 paralysis Lis ypas (Sas dlald Gleles HA oo

Begins with ascending weakness, which may
progress with alarming rapidity and involve bulbar
and respiratory muscles, including the diaphragm,
leading to respiratory failure- nflammatory
Demyelinating Polyneuropathy (AIDP).

DL Tl etor < , It's the most common classical
Senso ry Sym ptoms are mlld . presntation for the disease, but not the

only one

There may be marked autonomic instability.

Demyelination may progress for up to 4 weeks
before remyelination begins.

.active demyelination of neurons Lic (5509 auladl ¢ JUA () 9<s (Sas acute phase]! (Jaly s disease !
.-recovery J/ o Ldass a3 recovery o8 Lo (<1 demyelnation J/ 48 g1 progression JI dlayas clad asa



Guillain-Barré syndrome (GBS)

* There are a number of variants to the classical
presentation and progression (AIDP) including:

- Acute motor axonal neuropathy. aman synrome
- Acute motor sensory axonal neuropathy. avsax sydrome

- Miller Fisher é/)ariant with ophtﬁalmoplegia,
ata@|a, and areﬂeX|a Less common, it' a triad of symptoms, and it's the

most benign varian, which has a high recovery rate

damage mainly in axons not in myelin sheathJ/ (,9<us syndromes JI Jgud o8
guillain barre syndrome (H dgsliio ()9<hia (b1,e¥) (<



Guillain-Barré syndrome-
immunopathology

Respiratory and gastroentritis infections ( caused
l ; by enterbactericeia)

* The exact trigger for GBS is not always clear, but it
IS believed to be Initiated by an immune response
to an infection or other external factors.

* Inresponse to the triggering event, the immune
system becomes activated, leading to the
production of antibodies and the recruitment of
Immune cells, such as T cells, B cells, and
macrophages, to the peripheral nerves.

And mistakenly attacks its own component or the antigne presented on peripheral nerves
peuad| daunl (o8 3u9agll antigens JI aalgis £ 94 pathogen JI 91 Liyaisall aalgs yoyids oy immune cells JI ooz



Guillain-Barré syndrome-
immunopathology

components of periphral nerves J/ g antigens of pathogen J/ (n Lo dulii uags structerly oz

Molecular Mimicry is one of the leading theories
explaining GBS pathogenesis:

* |Infections can produce molecules that share structural
similarities with components of the peripheral nerves.

* E.glipopolysaccharides from C.jejuni cross-reacts with
glycolipids from peripheral nerves membranes.

* Antibodies generated against the infecting pathogen
can cross-react with nerve components, leading to the
Immune system mistakenly attacking the peripheral
nerves.



Guillain-Barré syndrome-
immunopathology

Activation of immune cells:

8RS 9 T o Ty Lt Al Lo aag (g

e T-cells becomes activated andinfiltrate
peripheral nerves.

* They produce pro-inflammatory cytokines (e.g
IFN-y&IL-17), recruit and activate other
immune cells including B cells.

* B cells produce antibodies that target the
peripheral nerves and contribute to
inflammation and nerve damage.
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Guillain-Barré syndrome-
immunopathology

Autoantibodies

* Antibodies to membrane gangliosides (glycolipids

including GM1, LM1, and GD1b)- found in up to 40% of
patlents Wlth GBS Found mainly in non classical variant

* These antibodies interfere with nerve conduction and
can aCtlvate phagocytes Vla IgG receptOrS_Presented on surface of phagocytes

 Anti-GM1 antibodies are known to cross-react with
lipopolysaccharides from C.jejuni.

* Other antibodies: Absto GQ1b are presentin
90-100% of cases of the Miller Fisher variant (specific

for this condition)- possibly related to the very high
expression of this antigen'in the third cranial nerve.

And diagnostic to it



Guillain-Barré syndrome-
immunopathology

Nerve Demyelination and Axonal Damage :

* The immune attack on peripheral nerves in GBS
can lead to two main patterns of nerve damage:

The classical form

- Demyelination: seen in AIDP variant of GBS, the
Immune system primarily targets and damages
the myelin sheath, leading to slowed nerve
conduction and sensory-motor deficits.

- Axonal Damage: In the axonal variants, such as
AMAN and AMSAN, the immune attack
predominantly affects the axons, resulting in more
severe motor deficits.



Guillain-Barré syndrome (GBS)

il ay¥ ,progressing within few days (s weakness J/ lalag weakness o samla aa,l Ledlasl a3 (ol dagld) Sl (o
gastrointestinal infection (57 daslll gaslei ¢ JI JIA daas Gl Ja

Diagnosis: clinical evaluation by history and
examination and clinical investigations.

e for exclousion of other diseases

Nerve conduction studies, Iu/r'nber puncture,
MRI and serological tests for autoantibodies
e.g anti-ganglioside and anti-GQ1b antibodies.

Management: plasmapheresis or hdlVIg-
equally effective if started early. e soorsssive samase.
Prognosis: favourable, recovery may be very

Loy Ie guu aud 31l sy C¥ladl 03 43y GBS JI 03 allllA steroieds odazs Lo
p rO I O n g ed . variant ,uisi sLa chronic inflammatory neuropathy JI &¥la (o8 (U (s

Good prognosis, 75-80% of patients will be full recovered GBS (acute)Jl Y
10-15% of cases will be sever, and the progression is very @3 090 Lo Suley frequant attacks g relapsing and remitting juau (Lo

rapid

steroides JI Lgdl audleas J9ua lales 9 dasews Jolge

So may have respiratory failure which could be lifethreatning, and if lived they will have many residual deficit ( in muscles< bladder,
respiratory muscles)



5% of patients will have sever axonal variants in a way that is enough to cause death due to
paralysis of respiratory muscels ( so mortality rate for GBS is 5%)

Myasthenia gravis (MG)

* Myasthenia gravis (MG).is-an-autoimmune
neuromuscular disorder characterized by
muscle weakness and fatigue, especially
during-repetitiveuses o wnie I ST

* |tleads to muscle weakness and fatigue,
particularly in the muscles controlling eye
movements, facial expressions, and " e aron
Swallowing. 32ll U3 LT 5 B, o a5 GALEYT sl



Myasthenia gravis (MG)

* In MG, the iImmune system produces
antibodies that target and interfere with
acetylcholine receptors on muscle cells,
disrupting nerve impulses to muscles and
impairing their function.
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* |tis a heterogeneous condition with varying
ages of presentation. - s« e«

* Prevalence is:2—10/100 000.



Myasthenia gravis (MG)

Immunogenetics

* JIn-.younger patients there is an association
with HLA-A1, B8, and DRS.

* There is strong female predominance.

A type of medication

* Disease can also be induced by penicillamine,
and is mostly found in those who are HLA-
BW35/DR1 poSItive, o= oo e sb o

penicillamine (gaal ol ol agrs yuan 4



Myasthenia gravis (MG) and the
thymus gland

* The cause of MG is unknown but the disease is
strongly associated with thymic disorders e.g
thymomas, thymic hyperplasia, and other
autoimmune diseases such as SLE, polymyositis,
haemolytic anaemia, and thyroid disease
(especially in those <40 yrs)

* The thymus plays a critical role in MG
- Immunopathology.

* |tisinvolved in the production and maturation of
T cells- crucial in the iImmune response.



Myasthenia gravis (MG) and the
thymus gland

* The thymus is hyperactive in many MG
patients, and in some cases, it contains
abnormal structures called thymic follicles,
where B cells (that produce the AChR
autoantibodies) and T cells interact.

* Approximately 70% of MG patients have
thymic abnormalities, and about 10% have a
thymoma.



Myasthenia gravis (MG) and the
thymus gland

* Patients with thymoma are usually older and both
sexes are affected equally.

* Removal of the thymoma does not always affect
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the course of the disease. ...,
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* The thymic abnormalities suggest a breakdown in
the normal process of T cell selection and
regulation, leading to the production of self-
reactive T cells that contribute to the autoimmune
response against AChRs.




Myasthenia gravis- Immunopathology

* The underlying immunopathology of MG
involves an abnormal immune response
targeting the neuromuscular junction, the
specialized region where nerves communicate
with muscles. S0 10% of 03385 will b serancgativ fo these ab, 5as 6

90% of cases have these anﬁbo'ﬂ(v aasic o33 ab against muscle tyrosin kinase receptors

* Autoantibodies against the Acetylcholine
Receptor (AChR) are found in the majority of

Case S . Ab against other types of receptor within the neuromascular junction
called muscle specific tyrosin kinase receptor

Jaadid agidalsg neuromascular junctions H specific | g3 g<as receptors JI Jgaa
aggregation for these receptors Jaxis Lgs| 82 4b (s support for AchR JI oS

Leidalsg receptors)l (sLa Jans oia a3y 94 ol



This is a neuromascular junction

Synthesis of ach
will be in the nerve
end plates then will
be released into the
neuromascular
Jjunction in the form
of vesiceles

() Achr

D MuSK

’LAnti-MuSK antibodie

"' AChE
ACh <Chi Choline
H 91 .ab for achR s 929 Jla (o8 VvAChT l
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Myasthenia gravis- Immunopathology
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Autoantibodies

* |gG anti-ACh-receptor (AChRADb) are detected in
75-95% of patients.

* 10% are seronegative.
* 50% with pure ocular myasthenia are seronegative.

* The disease is caused by direct receptor blockade,
complement-mediated endplate damage, and
enhanced recycling of the receptor off the endplate
SuU rface mem b FANE@. So. Reducttionin the number of receptors or destruction and blocadge of it

* AChRAD levels are variable, but high titres are found in
those <40 yrs with thymic hyperplasia.



Myasthenia gravis- Immunopathology
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* Antibodies can be transmitted across the
. It's a Transiant condition

placenta, causing neonatal myasthenia.

* The presence of striated muscle antibodies is a
marker for the presence of a thymoma.

* These include antibodies to.the ryanodine
receptor and titin antibodies.

* Cardiac arrythmias may occur in the presence
of anti-cardiac muscle antibodies. maa™ """



Myasthenia gravis- Immunopathology

Antibodies to MuSK (muscle-specific tyrosine kinase) are
found in 5-8% of MG cases especially patients with AChRADb
negative MG.

* MuSK s a receptor tyrosine kinase that is restricted to the
neuromuscular junction- it participate in the clustering and stability of
AChRs at the neuromuscular junction.

Antibodies to MuSK interfere with agrin-triggered
stimulation of MuSK- thus disrupt the function of MuSK,
leading to impaired AChR clustering and reduced
neuromuscular transmission.

Patients with these antibodies are typically female, with
bulbar disease, who may be difficult to treat with

Cn:munosuppression.
Muscle of sawllowing are affected



Myasthenia gravis- Immunopathology

* AChRs are essential for transmitting nerve
impulses from motor neurons to muscle
fibers, allowing muscle contraction.

* In MG, these autoantibodies interfere with the
normal function of AChRs by either blocking
the receptor or promoting its internalization
and degradation, leading to a reduction in the
number of functional AChRs at the
neuromuscular junction.



Myasthenia gravis- Immunopathology

* Reduced numbers or dysfunctional AChRs result in
weaker nerve impulses reaching the muscle fibers,
leading to muscle weakness and fatigue. I

roughout the day

* The degree of muscle weakness can fluctuate,
worsening with activity and improving with rest- a
characteristic feature known as/fatigability.

* The binding of autoantibodies to AChRs triggers
the activation of the complement system, leading
to inflammation and damage at the
neuromuscular junction.
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Myasthenia gravis (MG)

* Diagnosis: Diagnosis of a neuromuscular junction
defect can be confirmed by electrophysiological tests
and the Tensilon test.

* Tests for diagnosis: Tensilon (edrophonium) test,
AchRAD, striated muscle antibodies, MuSK antibodies.

e Test for monitoring AChRAD. | oSt msersaieboend

* Treatment for MG typically involves
iImmunomodulatory therapies, such as corticosteroids,
Immunosuppressive agents, and therapies that target
B cells, to suppress the autoimmune response and
iImprove neuromuscular transmission.






