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Ce sunt factorii\neurotrofici?/

| I /

Proteine endogene, care moduleaza supravietuirea, diferentierea,

cresterea si plasticitatea neuronala

( FaCtorii iferentierea
A | Neurotrofici control GDNF

Diferentierea

no factor GDNF
Supravietuirea

neuronala

Kang & Schuman (1995) Science 26, 1658-1662

Plasticitatea sinaptica

NGF

no factor

Cresterea neuritelor L.
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Pietrele de hotar.in descoperirea factorilor neurotrafici

1933 - debuteaza studiul acestor molecule;

1953 - "nerve growth factor" (Levi-Montalcini and Hamburger 1953);

1960 - recunoasterea potentialului terapeutic a NGF(Cohen 1960);

1982 - brain-derived neurotrophic factor (Barde et al 1982);

1986 -localizarea SNC a fibroblast growth factor (Pettmann et al 1986);
1989 — clonarea brain-derived neurotrophic factor(Leibrock et al 1989).

Neurotrofinele

1990 neurotrophin-3 (Maisonpierre et al 1990);

1991 neurotrophin-4 (Hallbook et al 1991);

1994 neurotrophin-6 (Gotz et al 1994);

1991 clonarea human ciliary neurotrophic factor (Lam et al 1991);

1993 izolarea glial cell line-derived neurotrophic factor (Lin et al 1993).




\ Factorii de crestere ‘growth factors’
\1986 A PREMIUL NOBE{IL. IN/MEDICINA

: | . Stanley Cohen
Rita Levi- USA
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Clasificarea factorilor neurotrofi

» Familia Neurotrofinelor;
- factori de crestere a nervilor
- factorul neurotrofic derivat Brain
- Neurotrophins: NT-3, NT-4/5, NT-6
+ Citokine Neuropoietice (neurokines);
- ciliar familie factor neurotrofic
- factor inhibitor al leucemiei si factorul de diferentiere
colinergici
- Cardiotrofina-1
- oncostatin M

- Cresterea activitatii factorului promotor - factor de necroza
tumorala

* Liganzii pentru familia receptorului factorului de crestere
epidermal (p185erbB2, p160erbB3, p180erbB4);

* Neuregulinele;
- Neu factor de diferentiere sau heregulin
-activitate de inducere a receptorului acetilcolina
- factori de crestere gliale
* Factori de crestere a fibroblastelor (FGF);
» Transformarea factori de crestere (TGF): (TGF-beta) ;
- linia de celule gliale factorul neurotrofic derivat (GDNF)

- neurturind (omoloaga de glial factor neurotrofic linie de celule
derivate)

- persefina (identic cu factorul de celule gliale derivat din linia
neurotrofinelor si neurturind)

- Osteogenice proteina-1 (OP-1)

- proteinele morfogenetice osoase si a factorilor de crestere
de diferentiere.
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* Factori de crestere insulin-like (IGF) ;

* Factorul de crestere derivat din trombocit (PDGF);
* Factor hepatocitar de crestere (HGF);

* Neurotransmitatorii si neuromodulators;

* Inhibitori serin proteazelor: proteaza nexina-1 ;

* Familia Arici de inducere proteine;

* Proteine implicate in formarea de sinapse : agring, laminina 2 si
ARIA (activitate Ach de inducere);

* Neuroimmunofilinele;
* Factorul derivat din pigmentul epitelial(PEDF);
« factorii neurotrofici dependenti de activitate ;
- dependente de activitatea protein neuroprotector (ADNP)
- Neuritinica (factor neurotrofic indus de activitate)
* Factorul de crestere angiogenetici
* Factorului de crestere vascular endotelial (VEGF);
* Factor cerebral de dopamina neurotrofic (CDNF) si factorul
neurotrofic (Manf) membri-derivate astrocite mezencefalici ale unei
noi familii de factori neurotrofici conservate evolutiv;
* Peptidele concepute dupa regiuni biologic active ale factorilor
neurotrofici :
- Peptidul-6 (proiectat dupa CNTF)
- Davunetide (derivat din ADNP)
» Substante cu proprietati de crestere a nervilor tip factor
- Gangliozidele
- Cerebrolysin.
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@are sunt factorii ce, determlna crestered
‘ BDNF ? Ll S

1)Activitatea fizica intensa (60-75% din max bpm) timp de 20-30 minute;
2)Postul intermitent sau restrictia caloric;

)

)
3)Restrictia dietei cu predominanta lipidica si glucidica;
4)Expunerea la soare (Vitamina D);
5) Suplimente alimentare de tipul : Curcumina, Omega-3, resveratrol;
6)Substante de tipul : SSRI, nootropice, cystamina; ampakine;
7)Apartenenta sociala; socializarea frecventa.
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T Molecular Neurodegeneration
Neurochem Res. 2001 Jan;26(1):51-8.
Expression of mRNAs for ciliary neurotrophic factor (CNTF), leukemia inhibitory factor (LIF), Ngur0§rophic f_actor small—molecule. s
interleukin-6 (IL-6), and their receptors (CNTFR alpha, LIFR beta, IL-6R alpha, and gp130) in mimetics mediated neuroregeneration and
human peripheral neuropathies. synaptic repair: emerging therapeutic

modality for Alzheimer's disease

Syed Faraz Kazim"? and Khalid Igbal'

M1. Yamamoto M, Mitsuma N, Li M, Hattori N, Sobue G.

+ Author information

Abstract

Alzheimer's disease (AD) is an incurable and debilitating chronic progressive neurodegenerative disorder which is
Ab the leading cause of dementia worldwide. AD is a heterogeneous and multifactorial disorder, histopathologically
' Strﬁct characterized by the presence of amyloid B (AB) plagues and neurcfibrillary tangles composed of A8 peptides and
fp

s : e ! o B : . abnarmally hyperphosphorylated tau protein, respectively. Independent of the various etiopathogenic mechanisms,
The mRNA levels of neuropoietic cytokines, ciliary neurotrophic factor (CNTF), leukemia inhibitory factor (LIF), and interleukin-6 (IL-6), and i 0l s o el s g

neurodegeneration is a final common outcome of AD neurapathology. Synaptic loss is a better correlate of
coanitive impairment in AD than AB or tau patholoaies. Thus a hiahlvy promising therapeutic strateayv for AD is to
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FIND A CURE.
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DAMAGED NEURONE.
VERY LOW DOPAMINE
BIOSY NTHESDS

GCRF Neuronal
Regenerative effect.

REGENERATED NEURONE
HIGH DOPAMINE
BIOSY NTHESIS

Acta Neurochir Suppl. 2007;97(Pt 2):135-54.

GDNF delivery for Parkinson's disease.
Patel NK', Gil SS.

# Author information

Abstract

The mainstays of Parkinson's disease (PD) treatment remain symptomatic, including initial dopamine replacement and subsequent deep
brain stimulation, however, neither of these approaches is neuroprotective. Neurotrophic factors - proteins that activate cell signalling
pathways regulating neuronal survival, differentiation, growth and regeneration - represent an alternative for treating dopaminergic neurons in
PD but are difficult to administer clinically because they do not pass through the blood-brain barrier. Glial cell line-derived neurotrophic factor
(GDNF) has potent neurotrophic effects particularly but not exclusively on dopaminergic neurons; in animal models of PD, it has consistently
demonstrated both neuroprotective and neuroregenerative effects when provided continuously, either by means of a viral vector or through
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Extracellular poly(ADP-ribose) is a neurotrophic signal that
upregulates glial cell line-derived neurotrophic factor (GDNF)
levels in vitro and in vivo

Hidemitsu Nakajima & 8 \asanori Itakura, Keishi Sato, Sunao Nakamura, Yasu-Taka Azuma,

Tadayoshi Takeuchi
= Showmore
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NEUROPLASTICITATEA MODULATA Q_,E_f_';CATRE
Factorii/neurotroficl & 4

PROLIFERARE

LEGEA Donald Hebb sta la temelia
neuroplasticitatii: “Cand un axon al celulei A
este suficient de apropiat cat sa stimuleze
celula B si poate sa faca acest lucru in mod
repetat si persistent, atunci va determina
modificari metabolice si axodendritice intr-una
sau in ambele celule, astfel incat eficacitatea

celulei A va creste”.

fopt.com



Aceasta lege se refera la faptul ca eficienta transmiterii sinaptice creste o data
cu cresterea activitatii pe care o celula presinaptica o exercita fata de o celula

postsinaptica (Westlake, 2013).

Neuron

Nerve Growth Factor
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In timpul dezvoltarii creierului, are loc o
productie neuronala ”’in exces”

Acesti neuroni ’intra in competitie” pentru
factorii neurotrofici produsi de catre diverse
celule tinta, in timpul procesului de inervare
embrionara

Supravietuiesc doar cei mai competitivi
neuroni care realizeaza cele mai bune
conexiuni

Eficacitatea supravietuirii neuronale
depinde de cantitatea de factori neurotrofici
produsi in cursul dezvoltarii

Factorii neurotrofici se remarca fata de alti
factori de crestere, prin proprietatile lor
paradoxale: promoveaza atat supravietuirea
si diferentierea celulelor, cat si apoptoza
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Implicarea BDNF in patplpgla psihiatfica

BDNF moduleaza supravietuirea, diferentierea si
plasticitatea neuronala, dar este implicat si in
mecanismul adictiel

Niveluri reduse de BDNF au fost gasite in depresie,
tulburarea bipolara, shizofrenie si tulburarile obsesiv-
compulsive

BDNF nu este exprimat doar in plasticitatea sinaptica
si in procesele de invatare, ci si in neuroadaptarea
iIndusa de consumul repetat de psihostimulente
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