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NEUROTROFINE

Le neurotrofine sono molecole che intervengono nel trofismo e nella plasticita
neuronale.

La prima neurotrofina, il Fattore di Crescita Neuronale o Nerve Growth Factor
0 NGF, fu scoperta da Rita Levi Montalcini nel 1951.




NEUROTROFINE: IL BDNF

Il Fattore Neutrofico Cerebrale (Brain-Derive Neurotrophic Factor T BDNF)
e una proteina codificata dal gene BDNF.

Negli esseri umani, il BDNF € prevalente a livello cerebrale, ed in periferia
si puo rilevare tanto nel siero quanto nel plasma.

EG noto che il BDNF attraversa | a bar
direzioni, essendo il BDNF circolante sia di origine neuronale che gliale.



IL BDNF SOSTIENE LA NEUROGENESI E LA
PLASTICITA SINAPTICA

Promuove crescita e sviluppo di neuroni
immaturi (inclusi quelli monoaminergici).

Accresce la sopravvivenza e la funzionalita di
neuroni adulti.

Aiuta il mantenimento delle connessioni
sinaptiche.

Stahl S. M. St a Hles$sénsial Psychopharmacology. Neuroscientific Basis
and Practical Application. Cambridge University Press, New York, 2013



BDNF: FUNZIONI

| | BDNF regola funzi oni fondament al i
Centrale (SNC), quali:

Differenziazione delle cellule staminali neuronali;

Accrescimento e differenziazione neuronale e sinaptica;
Interventi favorenti per la sopravvivenza dei neuroni gia esistenti
Azioni su fenomeni plastici quali:

W=

A 1l imodellamento sinaptico
A Ldbaumento dell e connessioni
A La differenziazione e | d6acc



BDNF: STATI DI RIDUZIONE
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BDNF E SCHIZOFRENIA

J Biol Requl Homeost Agents. 2012 Jul-Sep;26(3):347-56.

Nerve growth factor and brain-derived neurotrophic factor concentrations in schizophrenia: a
review.

Martinofti G, Di lorio G, Marini S, Ricci V, De Berardis D, Di Giannantonio M.

Abstract

There is growing interest in the role of neurotrophins in the pathophysiology of schizophrenia. Neurotrophins are a large
family of dimeric polypeptides that promote the growth and the differentiation of developing neurons in the central and
peripheral nervous systems as well as the survival of neuronal cells in response to stress. Nerve growth factor (NGF) and
brain-derived neurotrophic factor (BDNF) concentrations are here reviewed in relation to medication-naive early psychotic
patients and in medicated chronic schizophrenic patients. Most data point to decreased plasma and serum NGF and
BDNF concentrations in naive drug and in medicated schizophrenic patients compared to healthy controls. Higher BDNF
levels were observed in patients with the paranoid subtype of schizophrenia. Low serum BDNF levels were associated
with reduction in hippocampal volume (HV) at the onset of schizophrenia. Evidence on the correlation between BDNF
levels and positive and negative schizophrenic symptoms were ambiguous. There are confrasting results on a possible
correlation between increase in BDNF concenfrations and freatment with antipsychotics. Antipsychotic freatment can

elevate NGF values, specifically atypical. Growth factors might be good candidates as prognostically and diagnostically
useful markers in schizophrenia.



BDNF E DISTURBO BIPOLARE

J Affect Disord. 2014 Jun;162:67-T2. doi 10,1016/ jad 2014.02.038. Epub 2014 Mar 24,

Serum level of brain derived neurotrophic factor (BDNF) among patients with bipolar disorder.
Rable MA', Mohsen M, Ibrahim M?, El-Sawy Mahmoud R?.

+ Author information

Abstract

BACKGROUND: There is a growing body of evidence that serum brain derived neurotrophic factor (BDNF) is altered during the episodes of bipolar
disorder. The aim of this study was to investigate serum BONF levels in bipolar disorder patients during manic and depressive episodes and its
clinical utility in bipolar disorder compared to other psychiatric disorders.

METHODS: The study was conducted on 80 Egyptian patients, who were classified into 4 groups: group la (25 patients with depressive episodes),
group Ib (25 patients with manic episodes), group Il (15 patients having Schizophrenia) as pathological controls and group IIl (15 healthy subjects) as
controls. All subjects were diagnosed according to DSM-IV, assessed using the Hamilton Rating Scale for depression (HAM-D), and the Young
Mania Rating Scale (YMRS). sBONF concentrations were measured using the quantitative sandwich enzyme immunoassay technique.

RESULTS: sBDNF showed significantly lower levels in patients with depressive episodes or manic episodes. The best cut-off for sSBDNF in
discriminating depressed patient from healthy control was £33,000pg/m| (AUC=0.891, sensitivity of 84%, and specificity of B0%). Moreover, the best
cut-off for sBONF in discriminating mania patients: group from healthy control was £28,500pg/ml, (AUC=0.984, asensitivity of 96%, and specificity of
86.7%).

LIMITATIONS: Only a small sample size was considered which included only drug free patients. BONF was measured in serum not in CSF or brain
tissue.

CONCLUSIONS: Low sBDNF levels are strongly associated with active phases of bipolar disorder, in depressive and manic episodes.
Copyright © 2014 Elsevier B.V. All rights reserved.



BDNF E DEPRESSIONE

EG stato osservato che I 1 vel i di
stressanti, ed i livelli della neurotrofina che si rilevano in soggetti depressi
sono inferiori rispetto a quelli dei controlli sani, ma possono aumentare in
corso di trattamento con farmaci antidepressivi.

Consistentemente con la variazione dei livelli di BDNF in relazione ali

sintomi depressivi, si e dimostrato che gli eventi stressanti riducono

| 6espressione del BDNF a livell o de
controllano le espressioni affettive.



BDNF E DEPRESSIONE

In modelli sperimentali di depressione, | farmaci antidepressivi hanno
dimostrato di poter prevenire la down regulation del BDNF. Le
concentrazioni diminuiscono in risposta a stress e depressione.

La carenza di mol ecol e tr of i cdngrocdssi n g €
apoptotici e di spopolamento neuronale.

Tuttavia, in primo luogo, non ci sono evidenze che la riduzione del BDNF causi
direttamente la depressione, e, secondariamente, il meccanismo attraverso Il
guale la depressione e | farmaci antidepressivi influenzano i livelli di BDNF
sono ancora poco chiari, e sono attualmente oggetto di studio.



BDNF E ANTIDEPRESSIVI

La terapia antidepressiva potrebbe ripristinare la cascata di trasduzione del
segnale legata al sistema monoaminergico

aumentare i livelli di BDNF ed altri fattori neurotrofici

ripristinare la sinaptogenesi e la neurogenesi



The early non-increase of serum BDNF predicts failure of antidepressant treatment in
patients with major depression: A pilot study

André Tadi¢ **", Stefanie Wagner *', Konrad Friedrich Schlicht ?, Dirk Peetz °, Liudmyla Borysenko?,
Nadine Dreimiiller ¢, Christoph Hiemke °, Klaus Lieb®

* Department of Psychiomry and Psychotherapy, Unfversity Medical Centre Mainz, Germany
5 institute jor (inical Chemistry and Laboratory Medicine, University Medical Centre Mainz, Germarmny

Secondo il presente studio, modificazioni 0 mancate modificazioni precoci
nei livelli di BDNF sierico possono essere predittivi della risposta o della
non-risposta alla terapia nei pazienti con DDM.

STUDIO SPERIMENTALE:

A 41 pz con Disturbo Depressivo Maggiore

A Studio naturalistico

A | sintomi depressivi e i livelli di BDNF sono stati valutati settimanalmente
per sei settimane

RISULTATO

Il mancato incremento del BDNF e il mancato miglioramento alla scala
HAM-D nella seconda settimana sono risultati predittivi di non-risposta alla
terapia.



BDNF E ANTIDEPRESSIVI

Pharmacopsychiatry. 2013 Mar;46(2):54-8. doi: 10.1055/s-0032-1321908. Epub 2012 Sep 7. Thie

Changes of serum concentrations of brain-derived neurotrophic factor
(BDNF) during treatment with venlafaxine and mirtazapine: role of medication
and response to treatment.

Deuschle M1, Gilles M, Scharnholz B, Lederbogen F, Lang UE, Hellweg R.

® Author information

Abstract

INTRODUCTION: Depression, stress and antidepressant treatment have been found to modulate
the expression of brain-derived neurotrophic factor (BDNF). Recent research suggests that serum
BDNF concentration is reduced in depression and that antidepressant treatment leads to an
increase in serum BDNF concentration.

METHODS: We studied depressed patients receiving a randomized antidepressant treatment with
either mirtazapine (n=29) or venlafaxine (n=27) for 28 days in a prospective design. Changes in the
concentrations of serum neurotrophins in response to antidepressant treatment were assessed.

RESULTS: There was a significant "treatment” by "medication” interaction effect on BDNF serum
concentrations that indicated a decline of BDNF in venlafaxine-treated patients (7.82+3.75-
7.1815.64 ng/mL), while there was an increase in mirtazapine-treated patients (7.64+6.23-8.50£5.37
ng/mL). There was a trend for a "treatment” by "remission” interaction with a favourable clinical
course being related to increasing serum BDNF.

DISCUSSION: Changes in BDNF serum concentrations as a result of antidepressant therapy
depend on the antidepressant and potentially on the clinical course.




BDNF E ANTIDEPRESSIVI

o Molecular Psychiatry (2011) 16, 1088-1095 ()P&‘ﬂ
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ORIGINAL ARTICLE |

Serum levels of brain-derived neurotrophic factor
in major depressive disorder: state—trait issues,
clinical features and pharmacological treatment

ML Molendijk’=, BAA Bus®, Ph Spinhoven'#*, BWJH Penninx**f, G Kenis’, J Prickaerts’,
RC Qude Voshaar®® and BM Elzinga'~
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BDNF E ANTIDEPRESSIVI
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Serum levels of brain-derived neurotrophic factor
in major depressive disorder: state—trait issues,

clinical features and pharmacological treatment
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BDNF E ANTIDEPRESSIVI

&

Molecular Psychiatry (2011) 16, 1088-1095 Open

¢ 2001 Macmillan Publishers Limited A1 rights reserved 1359-4184/11

WL N2 lUre.comymp

ORIGINAL ARTICLE |

Serum levels of brain-derived neurotrophic factor
in major depressive disorder: state—trait issues,
clinical features and pharmacological treatment
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Bassi livelli sierici di BDNF potrebbero essere caratteristica di stato
della depressione, anormalita evidente in stato clinico attivo e nelle fasi
iniziali di remissione ma non durante la piena remissione

Alcune caratteristiche cliniche core della depressione potrebbero non
essere correlate ai livelli sierici di BDNF

L6 aumento dei | i vel |l sierici
farmacologico specifico della tp antidepressiva



BDNF E RITMI CIRCADIANI

L6 alterazi
circadiani, una delle
caratteristiche core della
depressione, potrebbe
influire sui livelli di BNDF e
sulla neurogenesi che trova

“phase delay"

o e i il suo picco nella fase

notturna in un normale ciclo
sonno-veglia.

Healthy Control

Depressio

sleep sleep
7&am 11pm7am 11pm7am

Stahl S. M. St a te$sénsial Psychopharmacology. Neuroscientific Basis and Practical Application. Cambridge
University Press, New York, 2013
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AUMENTO DEI FATTORI DI TRASCRIZIONE IN SEGUITO
AD ESPOSIZIONE AD AGOMELATINA

BDNF
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CORRELAZIONI TRA USO DI AGOMELATINA E LIVELLI Dl
BDNF NEL TRATTAMENTO DEI DISTURBI DEPRESSIVI

Metodologia:

A 27 pazienti e 29 controlli sani

A Diagnosi di Disturbo Depressivo Maggiore, Disturbo Depressivo Minore o
Distimia, corrispondenti a | | OdaiDistarbi Depressivi del DSM-5

A Tre valutazioni: al baseline, dopo 2 settimane, e dopo 8 settimane di
trattamento con agomelatina (dose iniziale 25 mg, incrementabili a 50 mg in
caso di mancata risposta clinica dopo 2 settimane)

A Valutazione clinica: SCID-1/P, SHAPS, Hamilton Depression e Hamilton
Anxiety Inventory, CGI

A Valutazione biologica: concentrazioni di BDNF e NGF nel siero



BDNF levels
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BDNF: STATI DI INCREMENTO

Livelli elevati di BDNF sono legati a una iperattivita del sistema
Immunitario sia a livello centrale che periferico.

LOesercizio fisico aumenta | a disponi
Il livello puo aumentare in caso di morte cellulare per uso di sostanze.

Puo aumentare in seguito ad un trauma grave.



BDNF e sostanze d @buso




