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Scleroza?

Multipla?

Unde?

Peste tot:



Aspectele patologice din Scleroza Multipla.
Corelatin imunohistologice si1 clinico-imagistice

(1) Ventricoli
laterali
largiti

(2) Placi
periventri-
culare
confluente

(3) Placi
disseminate

in substanta
alba

emisferiala
bilateral




pleoscleroza, scleroza in placi

Grupa de varsta cea mai
afectata este de 20 - 50 ani.

Pe data de 15.04.94 in RM
erau inregistrati 326 de pacienti cu d-cul
clinic definit, adicatelea 7,5 la 100.000
locuitori, 40% - de sex masculin si 60% -
de sex feminin (Radu Baltag, 1998).



necunoscuta.
Se iau in consideratie factorii:

e viral e genetic ° imun
e climatic e rasial e igienic
o etc.

Numeroase zone mici de
demielinizare denumite p/aci, care se
detaseaza in substanta alba din SNC cu
predilectie in nervii optici, trunchiul
cerebral, punte, cerebel, calea piramidala,
fosa romboida, cordoanele medulare
posterioare, ganglionii bazali.

In jurul placilor e prezenta o reactie
vasculara.




Demielinizare in emisferele cerebrale- examen prin RMN




* Affects mainly Caucasians (N. Europe)

* Most common neurodegenerative disease of
young adults (1 per 400)

* Average age at onset 28(1)/30(m) years.

* Female : male ratio = 2:1

* Etiology — Unknown

* Autoimmune attack (of T cells and B cells)
against oligodendrocytes
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Mecanisme patogenice in
Scleroza Multipla

* Faza de prezentare a antigenului
— proteina bazica mielinica
— proteina proteolipidica
— glicoproteina mielinica oligodendrocitica
— proteina specifica oligodendrocitica
— o crystallin

e Traversarea barierit hematoencefalice de
catre limfocitele activate



Mecanisme patogenice in Scleroza

* bacterial antigen (LPS circulation
¢ super antigen

* reactive metabolites

Activation
¢ viral antigen
)
@—_
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* remyelination

* TNFo
* proteases

* complement
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Fig. 1 Schematic illustration of factors potentially involved in the immune-mediated destruction in multiple sclerosis (MS) lesions. Abbreviations: Ag, antigen; APC,
antigen-presenting cell; B, B cell; B1, B cell, fetal type; B2, B cell, adult type; Fas, CD95 molecule; FasL, Fas ligand; y3, y&*T cell, fetal type; IFNy, interferon-gammay; IL, inter-
leukin; LPS, lipopolysaccharide; MO, monocyte/macrophage; N, neuron; NO, nitric oxide radicals: OD, oligodendrocyte; ROS, reactive oxygen species; T, T cell; Tc, cytotoxic
T cell; Th, T helper cell; TNFa, tumour necrosis factor-alpha.




Aspectele patologice din Scleroza Multipla.
Corelati1 imunohistologice s1 clinico-imagistice

Placa de demielinizare acuta

Infiltratie perivasculara inflamatorie la marginea placii



Myelin provides insulation for axons and 1s necessary for
saltatory conduction. It 1s composed of tightly wrapped lipid
bilayers with specialized protein constituents. Peripheral nervous
system (PNS) myelin 1s formed by the extension of Schwann
cells, and central nervous system (CNS) myelin 1s produced by
oligodendrocytes.



ultiple Sclerosis

Conduction with
Normal conduction Demyelination in MS

Normal Conduction of Myelinated Nerve Fibers Demyelination of Nerve Fibers in MS

Nerve impulse
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[ eziunea axonala din Scleroza
Multipla

Interpretare grafica a internconexiunilor mielinizate ale oligodendrocitelor.
Trapp et al, N Engl | Med



[ eziunea axonala din Scleroza
Multipla

il ®.

Interpretare grafica a oligodendrocitelor observate in SM. Lipseste mielina de
pe axonii de conexiune Trapp et al, N Engl | Med



Variante imunopatologice in Scleroza
Multipla Acuta

Leziune axonala ireversibila in cadrul demielinizarii inflamatorii



ltiple Sclerosis

MS i1s characterized by perivenular infiltration of
lymphocytes and macrophages in the parenchyma of the brain,
brain stem, optic nerves, and spinal cord. Expression of adhesion
molecules on the surface seems to underlie the ability of these
inflammatory cells to penetrate the blood-brain barrier. The
elevated immunoglobulin G (IgG) level in the cerebrospinal fluid
(CSF), which can be demonstrated by an oligoclonal band pattern
on electrophoresis, suggests an important humoral (1e, B cell
activation) component to MS. In fact, variable degrees of
antibody-producing plasma cell infiltration have been
demonstrated in MS lesions



, Multiple Sclerosis

The major
Chromosome 6 histocompatibility
complex (MHC)

Class I, II, & lll

Chromatid Chromatid

/Nucleus

A cluster of genes
encoding cell-
surface antigen-
presenting
proteins

Telomere




ultiple Sclerosis

The major histocompatibility complex
(MHCO)

* Plays pivotal role in the immune system

e Contains 140 genes coding for class I, I1, and 111
proteins

* Found on antigen-presenting cells (APCs)

* They display an epitope of a foreign antigen to T
cells, via the T cell receptors (TCRs)

* T cells should i1gnore self peptides while reacting
appropriately to the foreign peptides



, Multiple Sclerosis

MHC Class 11

Found on specialized antigen-

presenting cells (APCs) - Secrete antibodies
macrophages evisiros
Interact with CD4+ ("helper") T AP T2 Jr==r
cells (Th). < - L=

Antigen is digested in lysosomes 2 Receptor -’ m
An epitope is displayed by MHC- Tl Secrete cylotorins
I

The inflammation seen in MS appears to be largely due to an overactive Th1 response.

Th cells divide rapidly and
secrete small proteins called
cytokines that "help" the
Immune response



ultiple Sclerosis

Immunologic abnormalities in CSF, whole
blood and serum in MS patients:

CSF

AIFN-
gamma

MG &
oligoclonal
bands

ATNF

ANactivated
CDA4+ cells

Serum

AIFN-
gamma

ATNF

ANIL-2

AIL-2
receptors

VPGE-2
release by
macrophages

WV CDS8+ cells

Abbreviations:

IFN-gamma - interferon gamma
IgG - immunoglobulin G

TNF — Tumor necrosis factor
alpha or alpha & beta

CD4+ - Major Histocompatibility
Complex Class Il restricted T-cells

CD8+ - Major Histocompatibility
Complex Class Il restricted T-cells

IL-2, IL-4, IL-1 - interleukins
PGE-2 - prostaglandin E



Multiple Sclerosis

Possible Etiologic Mechanisms of Demyelination in
CNS - T-cell Activation

Activation Of Brain-Reactive T-Cells
Non-Specific Vs. Molecular Mimicry

(A) _Non-specific Activation of (B) Molecular
Brain-reactive Memory T-Cell Mimicry

Viral poq_ﬂg:-“reactive

Antigen-Presenting
Cell IL-1

Viral Peptide-

geacti\ae T-Cell
Dividing Brain- ross-Reacts
Reactive T-Cell With Brain




ultiple Sclerosis

Possible Etiologic Mechanisms of Demyelination in
CNS - Inflammation

Migration Of Inflamatory Cells Into CNS

Venular Endothelial Cell
T-Cdl

Migratin
Into CNg IFNg
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ltiple Sclerosis

Possible Mechanisms of Demyelination in CNS -
Immune Cell Activation

Immune Mechanism In Demyelination

Activated Class Il MHC  Antigen T-Cell receptor
macrophage/

minOg“a il _emmme Activated
\ _~ » A7~ CD4*T-Cell

Oligodendrocyte




ultiple Sclerosis

Possible Mechanisms of Demyelination -
Phagocytosis Apoptosis

Mechanisms of Demyelination
Phagocytosis Vs. Apoptosis
Apoptatic
Activated Phagocytic @\/ Oligodendrocyte

Macrophage\ 2

? Fragmentation
¢ |




Multiple Sclerosis

Trimolecular interaction (MHC protein, antigen protein, T-cell receptor)

Major histocompatibility complex Antigen peptides
(MHC) protein Antigen

MHC/antigen protein complex
Macrophage ——

MHC protein-bound peptide —
(antigen presentation)

Astrocyte

d vessel

Antigen-presenting cell
(microglia, astrocyte)
‘ ron

Autoreactive —— Complement-activated
T cell complexes

——— Complement
——— Demyelination
— Oligodendrocyte

Myelinated
axon
Activated T cell (ad-
hering to cell wall)

&
Crossing the blood- / ' e Antigen-presenting
brain barrier (BBB) cell in CNS (macrophage) Cerebral cortex

Endothelium (BBB)—' [/ Lesion of myelin
sheath/axon

/ .
Tecell (Ty1/Ty2) —— ol T
proliferation and activation \,
- E

Cerebral lesion (plaque) ——

Pathogenesis of MS (schematic) White matter

Pathogenesis of MS (schematic)




Aspectele 1imagistice cerebrale sugestive pentru
diagnosticul de SM la RMN clasic ar fi:

FLAIR (Fluid Attenuated Inversion Recovery
sequence). Leziuni periventriculare cu o delimitare
clara de lichidul ventricular si subarahnoidal



Cresterea fiabilitatn aparaturin RMN s1 a
intensitatin campulul magnetic au permis:

g

Leziune T2 hiperintensa in cadrul
maduvei spinale




Diplopie (N. abducens, N. trochlearis,
N. oculomoftorius) .

 Pierdere a acuitatii vizuale (Neuritis
N. optici) partiala, totala, unilaterala.
e Pareze centrale

e Tulburari de sensibilitate de tip
segmentar si/sau conductiv.

e Tulburari sfincteriene de tip central
(frecvent) sau periferic (mai rar)

e Tulburari cerebeloase (tremuratura
intentionata, nistagmus, vorbire sacadata,
ataxie, abazie, adiadocochinezie).



Multiple Sclerosis

SYMPTOMS

Sensory disturbances

Test for visual field defects (cof tation test)

Motor disturbances
(central paresis, spasticity,
abnormal fatigability)

Central scotoma (optic neuritis) Atrophy

Nystagmus of abducting eye

— Adductor
paralysis

Dissociated nystagmus
(internuclear ophthalmoplegia, Temporal papillary atrophy
patient looking to right) (after optic neuritis)




Multiple Sclerosis

Central paresis

(right hyperreflexia) Clinical findings

Lesions

VEP measurement

Oligoclonal bands

— T~
Lumbar puncture IEFin MS IEF in normals

Special tests in MS (IEF = isoelectric focusing)

F

SYMPTOMS

Impaired
coordination

Ventricle

N
N\
O s
N\

MRI (T,-weighted image
of cerebral hemispheres)

MRI (T,-weighted
image of cerebellum) Paroxysmal symptoms

(trigeminal neuralgia)

Autonomic dysfunction
(urinary/fecal incontinence, sexual
dysfunction)

Behavioral changes




*Kurtzke’s Expanded Disability Status Scale (EDSS)
— Primary clinical outcome measure

*Multiple Sclerosis Functional Composite (MSFC) —
iIncludes clinical dimensions of arm, leg and
cognitive function



e Tulburari psihice si de intelect (euforie,
lipsa atitudinii critice fata de suferinta,
dementa).

Forme clinice:
e Cerebrala -« Spinala e+ Cerebro-spinala

Nistagmus Pailiditatea
Tremuratura papilei n. optic
intentionata Lipsa reflexelor
Vorbiresacadata abdominale

Pareze

spastice



1. In pusee.

2. In pusee cu progresie ulterioara.

3. Progresiva.

Puseu (episod, atac, exacerbare) - aparitia
simptomului/simptoamelor neurologice cu
sau fara confirmare obiectiva cu durata de
peste 24 de ore.

Remisiune - involutia evidenta a
simptomului/simptoamelor neurologice pe
parcursul nu mai putin de 24 de ore,
esentiala fiind cea care dureaza nu mai
putin de 1 luna.



Increasing disability

T

Increasing disability

E I




Clinically 1solated syndrome (CIS)

* 1s a term that describes a first and single neurologic
episode of inflammation or demyelination (loss of the
myelin that covers the nerve cells) in the central
nervous system (CNS) lasting at least 24 hours.



eExamenul fundului de ochi (decolorare
papilara, preponderent a jumatatii
temporale)

e Examenul LCR in 3/4 cazuri denota
modificari patologice care constau in
cresterea numarului de limfocite de la 10-
20 pana la 30 si a proteinei totale la 0,6 -
0,8 g/l, in special din contul IgM.
Electroforeza in LCR arata o fractionare
intr-un numar limitat de benzi
(oligoclonale), care corespund anticorpilor
dirijati impotriva mai multor antigene.



196 waiform hond 136 cligazlone
annes

(ther protzin < — s % Other protein &
honds . keads

Scleroza Multipla: electroforeza LCR in benzi
oligoclonale




, Multiple Sclerosis

Oligoclonal Bands in CSF in a Patient with Multiple
Sclerosis

Oligoclonal Bands in CSF

normal abnormal

Oligoclonal Oligoclonal
Bands Bands { -

absent present

CSF Plasma CSF Plasma




Potentiale evocate vizuale, auditive,
somato-senzoriale, motorii detecta
cresterea timpului de latenta si
modificarea parametrilor de durata si
amplitudine

e CT axiala cerebrala in aprox. 25% cazuri
arata leziuni de mica densitate in
substanta alba in regiunile paraventriculare
sau subcorticale. Uneori - atrofie corticala.
* RMN in 90% cazuri arata leziuni
multifocale ale substantei albe in regimul
T2-ponderat.



, Multiple Sclerosis

Visual Evoked Potentials in a Patient with Multiple
Sclerosis

Visual Evoked Potentials

50 msec

-—

. |

[ 7 A 7\
n 7 \~
V‘/x ’\//”\J P100 wave
normal )
\J :

Latency: 107 msec

50 msec

abnormal w

VEP measurement




Multiple Sclerosis

Diagnostic criteria for suspected MS (two or more attacks)

MS diagnosed

Two or more clinical

attacks
with two or more

objectiva lesions

Brain MR shows dissemination in space

One Cd-enhancing lesion or
« nine T2 hyparintensa lesions It no Gd-anhancing

Two or more clinical ¢
attacks lesion plus

with one objective « cne or more Infratentorlal leslons pius
lesion * cne or more juxtacortical lesions plus
e threa or more periventricular lesions.

s b NB: One cord lesion can substitute for one brain lesion.

Positive CSF

loligocicnal 1gG bands : — ‘ :
In CSF and Not Serusm or Further clincal attack involving a different site

elevated IgQ incex)

plus Ny Y
MS diagnosed

Y

Brain MR shows two
or more lesions
consistent with MS




1 gadolinium-

9 hyperintense T2 -
enhancing lesion

lesion

1 juxtacortical lesion

3 periventricular
lesions

1 infratentorial lesion




Cresterea fiabilitatin aparaturit RMN s1 a intensitatu
campulul magnetic au permis:

L

Atrofie cerebrala in scleroza multipla. - persoana
sanatoasa. - femeie de 36 ani cu forma recurent-remitenta
de SM. - femeie in varsta de 43 ani cu SM, forma secundar
progresiva (19 ani de evolutie)



SM certa clinic (clinic definita)

e anamneza sa relateze cel putin doua
episoade de remisiune si exacerbare;

o obiectiv sa fie prezente cel putin doua
regiuni lezate ale SNC;

e lezarea predominanta a substantei albe;
o varsta bolnavului intre 10 si 50 ani;

o evolutia de cel putin 1 an.

SM clinic probabila

cun episod sugestiv de SM

e evidenta a cel putin doua leziuni distincfte
ale SNC




Diagnosticul diferential al Sclerozel
Multiple

Afectiuni
vasculare
cerebrale,

mai ales

micro-
angiopatii

Se necesita diagnosticul diferential imagistic cu:

Alte afectiuni
insotite de
demielinizare
(encefalo-
Afectiuni mielita acuta
autoimune diseminata,
(colagenoze leucodistro-
majore, fi1,
sarcoidoza, leucoence-
Sindrom Sj0rgen) falopatiie
multifocala
progresiva,
mielinoliza
centrala
pontina)

Panencefalita Unele
subacuta tumori ale
sclerozanta SNC,
limfoame
Parazitoze cerebrale
Encefalopatii cerebrale
toxice, post
iradiere,
hipoxice



SM clinic posibila

* un singur episod evocaftor de SM ;

o [ipsa semnelor de leziune a SNC sau
prezenfa unei singure asemenea leziuni;
e neuropatie optica izolafta.

SM va fi exclusa daca toate semnele si
simptomele vor fi explicate printr-o singura
leziune



1. Ameliorarea starii bolnavului in timpul
puseelor.

2. Prevenirea recaderilor si progresiunii bolii.
3. Simptomatic (de ameliorare a simptomelor).
Medicatie imunosupresiva

e Corticosteroizi. In cazul puseelor:
metilpredniso/on in doza de 500-1000 mg/zi
perfuzie i/v timp de 5 zile, continuand cu
prednison 60 mg/zi timp de 3-5 zile.

e Azothioprine (imuran, imurel) in doza de
2,5-3 mg/kg corp/zi in 2-3 prize timp de 2 -3 ani
e Cyclophosphamida (endoxan) 4-8 g i/v 10-15
Zile sau in doze mai mici timp indelungat




Medicatie imunosupresiva.
Plasmafereza

Limfocitofereza

e Anticorpi monoclonali
eIradierea tesutului limfatic cu raze X
Timectomia

Medicatie de desensibilizare
Proteina bazica mielinica
eCopolimerul | (COP I, Copaxone)
Medicatie imunostimulatorie
einterferonul alfa

e interferonul beta

Tratament simptomatic,
recuperare sociala




Drug

Manufacturer

Dosage and

administration

Indication

Betaseron®

(INF B-1b)

Berlex Laboratories

250ug via
SC injection

every other day

Relapsing forms

Avonex®

(INF B-1a)

Biogen IDEC

30ug via IM

injection weekly

Relapsing forms
First clinical episode
and MRI consistent
with MS

Copaxone®

(glatiramer
acetate for

injection)

Teva Neuroscience

20mg via SC

injection daily

RR MS

Rebif®
(INF B-1a)

Seronol/Pfizer

22ug or 44ug
via SC injection

three times weekly

Relapsing forms

Novantrone®

(mitoxantrone)

Serono

I 2mg/im? via
intravenous infusion
every three months

(lifetime maximum

of 140mgim?2)

SPMS, PRMS
and worsening

RRMS
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3 —

NDC 685463173 - B only

SINGLE-USE PRE-FILLED SYRINGES

COPAXONE

!
)

|

(glatiramer acetate injection)

e

— = |

Contains 30 single-use PRE-FILLED Syringes
and 33 Alcohol Preps (Swabs)

STORAGE CONDITIONS:
KEEP REFRIGERATED (36°-46°F/ 2°-8°C)
AND PROTECTED FROM LIGHT

d‘ltm -

FOR SUBCUTANEOUS INJECTION ONLY
U.S. Patent Noa. 5581589, 6054430, 6342476, 6362161, 6620847, 6939539, 7195058,

Manulactured in lwael by TEVA Pharmacewtical industries Lid., Kfar Saba 44102, hrael
Nanufactured for: TEVA Newecacience, Inc, Kansas City, MO 64130




Multiple Sclerosis

Moditying the disease course (FDA-approved)

Injectable medications
Avonex (interferon beta-1a)

Betaseron (interferon beta-
1b)

Copaxone (glatiramer
acetate)

Extavia (interferon beta-1b)

Glatopa (glatiramer acetate —
generic equivalent of
Copaxone 20 mg dose)

Plegridy (peginterferon beta
la)

Rebif (interferon beta-1a)

Oral medications Infused medications
Aubagio (teriflunomide) Lemtrada (teriflunomide)

Gilenya (fingolimod) Novantrone (mitoxantrone)

Tecfidera (dimethyl Tysabri (natalizumab)
fumarate)




Treatment of symptoms

Education of patients is an important first step. The second
intervention should be to avoid drugs that cause symptoms such
as fatigue, weakness, or confusion. Some symptoms are primary--
from CNS inflammation and damage, others are secondary--
social disruption, muscle deconditioning, and drug side effects.




Treatment of symptoms

Fatigue. The most common complaint in multiple sclerosis is
fatigue. Sleep problems, limitation of mobility and spasticity,
pain, deconditioning, depression, infections, drugs, other medical
disorders (anemia, hypothyroidism), pain, deconditioning, and
depression cause “secondary fatigue” (Krupp and Christodoulou
2001).




Exercise

Appropriate exercise program 1s very beneficial for the patients
with Multiple Sclerosis. Simple exercises such as normal
walking, swimming, using exercise bike may be of considerable
value to the patients. All patients should be strongly advised
against overheating (saunas, hot tubs, sunbathing, etc.) to prevent
declines 1n neurologic function. Exercising in a cool, well aerated
environment 1s strongly encouraged.



* Multiple Sclerosis Society recommends the low fat, low
cholesterol diet adopted by American Heart Association.

* Balanced diet 1s important in patients with MS.
* Some patients with medullary lesions and difficulty

swallowing may require feeding tubes to prevent aspiration
and resulting pneumonia.



* The risk of exacerbation(s) during pregnancy itself 1s reduced
due to increased immune tolerance.

* There 1s an increased risk of exacerbation(s) in the first several
month postpartum due to return to normal "pre pregnancy"
immune tolerance.

* According to numerous studies, overall long term disability
does not appear to be changed by pregnancy.

* Female patients in childbearing age need to be aware of
problems related to infant or child care due to potential
disease-related disability.

* All of these 1ssues should be addressed before the patient

reaches her decision about pregnancy and motherhood.



Growth in MS Scientific
Publications and Patents

Number per year

4500 -
4000 -
3500 -
3000 -
2500 -
2000 -
1500 -
1000 -
500 -

1970

B Publications
m Patents

1980

1990 1999 2001 2003
Year

Sources: Medline, Embase, World Patert Index



No1 strategu de tratament
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Stem cell thera



Encefalita sau mielita monofazica cu
debut brutal determinata de leziunile predominante
in substanta alba.

Virus filtrant. A fost descrisa dupa
vaccinare antirabica si antivariolica
(encefalomielita postvaccinala).

Demielinizare difuza cu infiltrari
limfocitare perivasculare.

Manifestari generale:
* Febra eLetargie sau stare
*Crize comitiale. comatoasa.
Redoare occipitala. Cefalee, delir



Leziune in focar:

*Tetraplegie flasca. ‘Hemiplegie.
Monopareza. *ROT exagerate in
eTulburari variabile continuare

ale sensibilitatii. Semne cerebeloase.
*Paralizii oculare. eTulburari sfincteriene

Mortalitatea este de 20% si 1/2 din
supravietuitori raman cu deficite reziduale.

LCR: sindrom meningitic (proteine 0,5-1,0 g/I,

hiperlimfocitoza)

RMN: afectare difuza a substantei albe.
Glucocorticoizi in doze forte.
Antiepileptice. Antiedemice.



Apare in jurul varstei de 40-55 ani
mai frecvent la barbati.

eLeziiuni structurale. *Infectii.
eIntoxicatii, agenti fizici. *Mecanisme imunologice
Paraneoplazie *Tulburari metabolice

Tulburari biochimice ereditare

Pierdere progresiva de
motoneuroni. Celulele lezate diminua in volum cu o
acumulare excesiva de lipofuscina. Disparitia
axonilor lungi si a tecii lor de mielina. Glioza
fibrilara.



e sindromul de neuron motor periferic

- debut la musculatura extremitatii distale a
membrelor superioare cu evolutie ascendenta la brat
si antebrat cu adancirea spatiilor interosoase,
aplatizarea reliefului tenar si hipotenar («<mana
simianay)

- lezarea nucleilor motori ai nervilor cranieni XIli,
Xl, X, IX cu atrofie bilaterala a limbii, valului palatin,
faringelui si laringelui; tulburari de masticatie,
fonatie, deglutitie

- prezenta fasciculatiilor si lipsa tulburarilor de
sensibilitate



e sindromul de neuron motor central

- reflexe osteotendinoase vii, exagerate in
teritoriile cu atrofii musculare

- hipertonie musculara spastica

- semnul lui Babinski

- semnul palmomentonier Marinescu-Radovici

- fibrilatii si fasciculatii in maini si picioare,
precum si in extremitatea cefalica

- reducerea numarului si cresterea amplitudinii
si duratei PUM

- excitabilitate electrica normala a fibrelor
nervilor senzitivi periferici

- cresterea timpului central de conducere motorie



* RMN (fintita reiesind din manifestarile clinice):
- releva o implicare extensiva a tractului
corticospinal cu lezarea substantei albe la nivel de
scoarta, capsula interna, trunchi cerebral si maduva.

negativa cu sfarsit letal in decurs de 3-5 ani
de la debutul maladiel.

eficient nu exista. Se fac incercari de:
- Imunoterapie - Vitaminoterapie si terapie
- Modificatori ai impotriva radicalilor liberi
transmiterei glutaminergice

- Miscellaneous (chelating agents, Theyrotropin
releasing hormone, Levodopa, Amantadine,
Guanidine, Naloxone, Cytosine arabinoside, etc.)



Scleroza Laterala Amiotrofica:

iImagine RMN Tomografie cu emisie de:
T2-ponderata pozitroni (PET) fotoni (SPET)



Gherman D.G. (sub redactia) CURS DE NEUROLOGIE,
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