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Medicul de Familie
MEDICUL TUTUROR

Vreau sa-mi exprim respectul si admiratia pentru colegii mei, medici de familie. Sunteti cei mai importanti
pentru comunitatea in care lucrati. O comunitate fara medic de familie e ca o familie fara mama.

Cunoasteti cel mai bine pacientul, nu numai biologic ci si afectiv si social.

Chiar sintagma “Medic de familie”’ va onoreazd. Nu va ocupati de un pacient (ceea ce se intdmpld in
majoritatea specialitatilor) ci de o familie. Le cunoasteti si bucuriile si greutatile.

Din nefericire, de multe ori, conducatorii, guvernantii nostri, eludeaza incarcatura dumneavoastra.

Intr-o lume frdmantatd de atat de multe probleme, o lume pe care o traversém, respectul si admiratia rdman
pentru faptul c& SUNTETI IN ROMANIA, PENTRU CA VA PASA DE ROMANI:



Cerebrolysin

Solutia terapeutica in tulburarile cognitive
usoare, medii si severe.

Q @ Brdndusa Vornicu

' Medic Primar Psihiatru



Cerebrolysin “SMART DRUG” - este un amestec de aminoacizi si proteine derivata din creier porcin, care
include fragmente active de:

Brain Derived Neurotrophic Nerve Growth Factor; Glial cell line - Derived Ciliary  Neurotrophic
Factor; Neurotrophic Factor; Factor;

Factor neurotrofic derivat din Factorul de crestere a Factor neurotrofic derivat din Factor neurotrofic
creier. nervilor. celule gliale. ciliar.

Sources: 1 Chen H. et al., Trophic factors counteract elevated FGF2-induced inhibition of adult neurogenesis, Neurobiol Aging, 2007 Aug;28(8):1148-62
2 Ubhi K. et al., Cerebrolysin modulates pronerve growth factor/nerve growth factor ratio and ameliorates the cholinergic deficit in a transgenic model of Alzheimer’s disease, J Neurosci Res,

2013; 91(2):167-77



O Biomolecule: peptide sau proteine mici.

1 Cresterea

2 Supravietuirea NEURONI IMATURI

NEURONI MATURI

O Promoveaza si sustin: 3 Migratia

5 Proliferarea

_ﬂm Tria
O Exercita efecte trofice prin semnalizare pe receptorii tirozin- / -
kinaze (TrK). e ‘\ TrkB

'\LZFW TC

1.Stephen D. Skaper 2018, Methods Mol.Biol. “Neurotrophic Factors: An overview”
2. Public Group Retrieved, 31.mai 2016, Nature, “Neurotrophic Factors”




Premiul Nobel 1986 Premiul Nobel 1995

Factorii Neurotrofici Calea de semnalizare
(NGF) Sonic Hedgehog (SHH)

Stanley Cohen Rita Levi-Montalcini Edward B. Lewis Christiane Nusslein- Eric F. Wieschaus
Prize share: 1/2 Prize share: 1/2 Prize share: 1/3 Volhard Prize share: 1/3

Prize share: 1/3



O Trei familii de factori neurotrofici

NEUROTROFINE

v

FACTORI NEUROTROFIC]
(din linia cel. gliald (GNF))

GDNF + NGF

dezvoltarea

Esentiali pentru
neuronilor centrali si periferici.

NEUROKINE
(citokine neuropoietice)

Factor neurotrofic ciliar.

Eficient in dezvoltarea si

mentinerea:

Sistemului nervos;
Osteoblastelor;
Celulelor imune,
adipocitelor;
Celulelor musculare
scheletale;

O Condrocitelor.

1.C. Lani 2010, Current Pharmaceutical Design, “The expending Universe of Nerotrophic Factors: Therapeutic Potential in Aging and Age-

Associated Disorders”



A. Familia Neurotrofinelor A
O Factorul de crestere a nervilor - (NGF)
0 =

Factorul neurotrofic derivat din creier - (BDNF)

B
O Neurotrofina 3 - (NT-3)
O Nevurotrofina 4 - (NT-4)
O Neurotrofina 6 - (NT-6)

BDNF .TRkB = autofosforilarea receptorilor = asocierea moleculelor de
semnalizare in aval.

BDNF :mplicat in supravietuirea neuronilor motori.

1.C. Lani 2010, Current Pharmaceutical Design, “The expending Universe of Nerotrophic Factors: Therapeutic Potential in Aging and Age-
Associated Disorders”



Cénd o NEUROTROFINA se leagd de un

receptor Trk, se activeazd domeniul kinazelor
rezultdnd autofosforilarea.

Qutside

Avutofosforilarea rezultatd in urma activarii
domeniului kinazelor duce la activarea a trei
potentiale cascade de semnalizare :

1 2 3

TrkA receptor TrkB receptor TrkC receptor

» MAPK PI13K PLC-g (&

A. Amatu 2016, TRK Gene Fusion- Novel Targets Of Cancer Therapy, pubmed.nobi.nlm.nih.gov



B. Factori neutrofici derivati din celule gliale (GDNF)

&)
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Qligodendracytes

O Actioneaza sinergic cu alti factori de

creStere.
ﬁ‘h!.i:h..!
o NGF si GDNF sunt esentiali pentru SRyl ety i "!.
dezvoltarea neuronilor centrali si - L gy
periferici. -
-
i —
=
Schwanm cells

Mattis Airaksineu, 2002, The GDNF Family: Signaling biological function in therapeutic value, Nature Reviews Neurosience 3, 383-394
(2002)



C. Neurokine

Angiogenesis:
]lillﬁlnunoregulatlon: ‘ HYEQF 1. CNTF — Ciliary neurotrophic factor - factorul
OS_M-RB . ::]:]:T neurotrofic ciliar — factor neurotrofic pluripotent,
e FGE-1.-5 secretat de celulele gliale in timpul unei agresiuni
MCP-1 * cerebrale (tip ischemic, hipoxic, etc).

Brain capillary
endothelial

Eficient in dezvoltarea si mentinerea:

O Sistem nervos
O Cardiomiocite
O Osteoblaste
O Celule imune
O Adipocite

Neurotrophins, growth factor : O Celule musculare scheletice
, -

BDNF
SCF
TGFB2

Mattis Airaksineu, 2002, The GDNF Family: Signaling biological function in therapeutic value, Nature Reviews Neurosience 3, 383-394
(2002)



1. Factorii de crestere actioneaza prin intermediul receptorilor, in mod asemdnator cu hormonii, dar spre
deosebire de hormoni, FN nu sunt produsi de celule specializate organizate in glande, ci sunt sintetizati de o
varietate de tesuturi si actioneazad in locul in care sunt eliberati.

2. Fragmentele active de factori neurotrofici trec bariera hemato-encefalicd si se fixeaza pe receptori
specifici (Tirozin-kinaze) de la nivelul membranelor diferitelor celule din sistemul nervos.

3. Calea Sonic Hedgehog (Shh): Fiecare fragment initiaz& ih mod specific o anumitd cale de semnalizare
intracelulara, prin intermediul fosforilarii proteinkinazelor implicate, ducénd in final la activarea factorilor de
transcriptie si la sinteza de proteine specifice, implicate in sistemul de mentinere a homeostaziei celulare si
a proceselor de neuroplasticitate si neuroprotectie.

A. Amatu 2016, TRK Gene Fusion- Novel Targets Of Cancer Therapy, pubmed.nobi.nlm.nih.gov



rolysin® y
i mecicann CUM ACTIONEAZA

beneficii multiple

REDUCE MODULEAZA STIMULEAZA

MODULEAZA

IMITA

Cantitatea de radicali Raspunsul Neuroplasticitatea si
liberi si de enzime pro- antiinflamator neurogeneza
apoptotice

Calea de semnalizare
Hedge-hog

Comportamentul
factorilor neurotrofici
cerebrali

I I | I I

I I | I I
1 CRiley , Hutter-Paier B, U, Windisch M., E Doppler, H. Moessler, R Wronski. A peptide preparation protects cells in organotypic brain slices against death after glutamate intoxication. J Neural Transm 2006. 2
Wronski et al, JNT 2000. 3 Rockenstein et al, 2006 . 4. Wronsky R et al., 2000.Inhibitory effect of a brain derived preparion on the Ca 2+- dependent protease, calpain. 5. Lombardi et al, 1999. 6. Sugita et al -
Protective effects of Cerebrolysin against free radicas: radicals measured before and after ischaemia.7 Hartbauer M et al. Effects of Cerebrolysin on the outgrowth and protection of processes of cultured brain

neurons. J Neural Transm. 20010;108:581-592...8. Alvarez X A et al., Cerebrolysin reduces microglial activation in vivo and in vitro: a potential mechanism of neuroprotection, J Neuronal Trasnsm (2000)9. Hartbauer
M et al. Antiapoptotic effects of the peptidergic drug Cerebrolysin on primary cultures of embryonicchick cortical neurons. J Neural Transm. 2001b;108:459-473.
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Cerebrolysin®

Un singur medicament,
beneficii multiple

1949 — Gerhart Harrier obtine acest produs prin hidroliza enzimatica a tesutului nervos provenit de la

porc.

1954 — Cerebrolysin este pentru prima data inregistrat in Austria ca produs medicamentos.

202 1 — Cerebrolysin este inregistrat si utilizat in 44 de tari din Europa, Asia, America Centrala si de Sud

(produs al Ever Neuro Pharma).



Cerebro Iysi n® MECANISM DE ACTIUNE MULTIMODAL
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Sistem calpainic?
(-)
Excitotoxicitate?

(-)

Cerebrolysin®

\

Apoptoza-patologica® |

(-)

Sprouting’

EFECT NEUROPRQOTECTOR PLEIOTRQOPIC

NEUROTROFICITATE

NEUROPROTECTIE

NEUROPLASTICITATE

NEUROGENEZA

Stres oxidativ®

(-)

Inflamatie® )
(-)
Amiloidogeneza )
Hiperfosforilare TAU
(-)°
.

Sinaptogeneza’

1 C Riley , Hutter-Paier B, U, Windisch M., E Doppler, H. Moessler, R Wronski. A peptide preparation protects cells in organotypic brain slices against death after glutamate intoxication. J Neural Transm 2006. 2 Wronski et al, JNT 2000. 3 Rockenstein et al,
2006 . 4. Wronsky R et al., 2000.Inhibitory effect of a brain derived preparion on the Ca 2+- dependent protease, calpain. 5. Lombardi et al, 1999. 6. Sugita et al - Protective effects of Cerebrolysin against free radicas: radicals measured before and after
ischaemia.7 Hartbauer M et al. Effects of Cerebrolysin on the outgrowth and protection of processes of cultured brain neurons. J Neural Transm. 2001a;108:581-592...8. Alvarez X A et al., Cerebrolysin reduces microglial activation in vivo and in vitro: a potential
mechanism of neuroprotection, J Neuronal Trasnsm (2000)9. Hartbauer M et al. Antiapoptotic effects of the peptidergic drug Cerebrolysin on primary cultures of embryonicchick cortical neurons. J Neural Transm. 2001b;108:459-473.



Cerebro EFECTE IN PLAN CLINIC

EFECT
NEUROPROTECTOR

STIMULEAZA
NEUROPLASTICITATEA

STIMULEAZA
NEUROGENEZA

1 C Riley , Hutter-Paier B, U, Windisch M., E Doppler, H. Moessler, R Wronski. A peptide preparation protects cells in organotypic brain slices against death after glutamate intoxication. J Neural Transm 2006. 2 Wronski et al, JNT 2000. 3 Rockenstein et al,
2006 . 4. Wronsky R et al., 2000.Inhibitory effect of a brain derived preparion on the Ca 2+- dependent protease, calpain. 5. Lombardi et al, 1999. 6. Sugita et al - Protective effects of Cerebrolysin against free radicas: radicals measured before and after
ischaemia.7 Hartbauer M et al. Effects of Cerebrolysin on the outgrowth and protection of processes of cultured brain neurons. J Neural Transm. 2001a;108:581-592...8. Alvarez X A et al., Cerebrolysin reduces microglial activation in vivo and in vitro: a potential
mechanism of neuroprotection, J Neuronal Trasnsm (2000)9. Hartbauer M et al. Antiapoptotic effects of the peptidergic drug Cerebrolysin on primary cultures of embryonicchick cortical neurons. J Neural Transm. 2001b;108:459-473.




Inactive Shh Signaling

prCHl

o
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Nucleus

Active Shh Signaling

Cyclopamine, Vismodegib. Erismodegib. Jervine,
Saridegib, CUR61414, BMS-833923, Glasdegib,
PF-5274857, TAK-441, Taladegib, MRT-92

GANT-61

RU-SKI 43

o @Y

PTCHI1.CycD1,
> Myc. Bel-2,
NANOG. SOX2

Nucleus Proliferation. Apoptosis
Suppression, Stem Cell
Self-Renewal




Este o moleculd de semnalizare neurogena vitalg;

Este un morfogen (moleculda ce difuzeaza pentru a crea un gradient de concentratie);
In functie de concentratie, are efecte diferite asupra embrionului;

Actioneazd ca un indiciu axonal de ghidare — migrarea celularg;

Regleazd dezvoltarea organelor: sistem nervos, sistem respirator, sistem cardio-vascular, musculo-scheletal;

o O O O O O

La adulti, intervine Tn reglarea celulelor stem, mentinerea si regenerarea tesutului, are efect antioxidant,
antiinflamator, autofagic (mentinerea homeostaziei celulare), mentine integritatea BHE;

O Sonic Hedgehog (Shh) duce la cresterea a 2 factori neurotrofici (BDNF si VEGF — vascular endotheliar
grouth factor);

O Gena (Shh) este localizatd pe cromozomul 7 si initiazé productia de proteine.

I’

1.Charron F., 2003, Sell “The morphogen Sonic hedgehog is the axonon chemo atracttant that collaborate with netrine 1 in midline axone guidance

2.Alvarez JI, Dodelet-Devillers A, Kebir H, Ifergan |, Fabre PJ, Terouz S, Sabbagh M, Wosik K, Bourbonniére L, Bernard M, van Horssen J, de Vries HE, Charron F, Prat A. The Hedgehog pathway promotes blood-brain barrier integrity
and CNS immune quiescence. Science. 2011 Dec 23;334(6063):1727-31. doi: 10.1126/science.1206936. Epub 2011 Dec 1. PMID: 22144466.

3.Ddi, RL., Zhy, SY., Xia, YP. et al. Sonic Hedgehog Protects Cortical Neurons Against Oxidative Stress.Neurochem Res 36, 67—75 (2011). https://doi.org/10.1007 /s11064-010-0264-6

4.Amankulor NM, Hambardzumyan D, Pyonteck SM, Becher OJ, Joyce JA, Holland EC. Sonic hedgehog pathway activation is induced by acute brain injury and regulated by injury-related inflammation. J Neurosci. 2009 Aug
19;29(33):10299-308. doi: 10.1523/JNEUROSCI.2500-09.2009. PMID: 19692604; PMCID: PM(C3849831.



https://doi.org/10.1007/s11064-010-0264-6

Stadivl
preclinic Tulburéri [ Dementa }
cognitive Deficite de
“\\\\ usoare memorie Si
\\\\ cognitie

Deficite

cognitive
clare

Criteriile lui -
“Duboise”

Necesard
asistenta,
simptome ..
Necesara asistenta pt ADL,

psihiatrice R Jor
Simptome simptome psihotice,
. agresivitate
mnezice

Usoara Necesitd ingrijire

institutionalizata

Moderata
Severa

Grava

Scaderea BDNF Pierdere sinaptica Aparitia placilor de amiloid Degenerare neuronala

https://www.neurology.ro/components/com rsform/uploads/5581115d6d653-

Ghiduri de diagnostic si tratament in neurologie.pdf



https://www.neurology.ro/components/com_rsform/uploads/5581115d6d653-Ghiduri_de_diagnostic_si_tratament_in_neurologie.pdf

Aging

/

\

Excitotoxicitate

=)

‘ Stres Oxidativ

Mutatii, ApoE

Productie Factori de mediu I
beta-amiloid

Hiperfosforilare
proteina TAU

#Distructia sinaptica /

\ 4

Neurodegenerare

\ 4

Deficit Apoptoza

neurotransimitatori |

A 4

<€

Factori Genetici:
JAPP & preseniline |+

Activarea microgliei,
astrogliei

|:> Disfuctia cognitiva l

Inflamatie

Adapted from Bengt Winblad



0 “SMART DRUG"” - reduce nivelul de beta-amiloid si formarea placilor:

1. BDNF scade productia de AB prin cresterea activitatii a-secretazei pe APP generdand sAPPa in neuron

Pe culturi de celule (neuroblastom) expuse direct la BDNF #D}r\q\ cresterea a-secretazei ( s-au madsurat
nivelurile de sAPPa si ABs)

—— cale nonamiloidogend — enzime a , gama secretaza

APP se metabolizeaza ——
., calea amiloidogend — enzime B si gama secretaza m———leta amiloid
ABao si ABaz
2. BDNF activitatea a-secretazei ) /s/A'\PP a care inhiba B secretaza \ .. ! o
Placi de amiloid

3. BDNF — la pacienti cu AD — \PDNF n cortex entorhinal si hipocamp si BDNRKn ser.

Ml Scaderea BDNF apare la inceputul bolii inainte de formarea placilor de amiloid

iN PREDEMENTA

Sources: 1 Chen H. et al., Trophic factors counteract elevated FGF2-induced inhibition of adult neurogenesis, Neurobiol Aging, 2007 Aug;28(8):1148-62

2 Ubhi K. et al., Cerebrolysin modulates pronerve growth factor/nerve growth factor ratio and ameliorates the cholinergic deficit in a transgenic model of Alzheimer’s disease, J Neurosci Res,
2013;91(2):167-77




(Modificator al cursului bolii) — Amiloidul beta

PPA-maturare si transport <

I secretaze

SAPP Placa amiloida |&dregarea

clearance

Stres oxidativ, Inflamatie, Excitotoxicitate

}

Degenerare neuronala
Pierdere sinaptica

‘ Deficit colinergic

simptome, dementa

IR

Cerebrolysin

S-inhibitori

Statine

Inhibitori ai
agregarii

Vaccinare

Cerebrolysin

Desai AK, Chand P. Primary Psychiatry, vol. 16, 7, 2009.



FUNCTII ACTIVITATI COMPORTAMENT FUNCTIONAREA
COGNITIVE ZILNICE SIDISPOZITIE GLOBALA

https://www.academia.edu LISTA TABELAR%C4%82 A BOLILOR ICD 10 AM


https://www.academia.edu/9469176/LISTA_TABELAR%C4%82_A_BOLILOR_ICD_10_AM

Cerebrolysin for vascular dementia (Review)

DEMENTA VASCULARA. NIVEL DE
EVIDENTA Ib

Chen N, Yang M, Guo J, Zhou M, Zhu C, He L

REZUMAT - Cerebrolysin pentru dementa vasculara

“ Dementa vasculara (DV) este o afectiune pentru care, momentan,
nu exista un tratament definitiv. Cerebrolysin, un amestec de
peptide din proteine purificate din creier porcin, pare a fi o
interventie promitatoare bazata pe studii experimentale si studii
clinice. Am identificat 6 studii care implica 597 de participanti
pentru a fi inclusi in aceasta recenzie.

THE COCHRANE ) A o N
COLLABORATION® Rezultatele coroborate au aratat imbunatatiri ale functiei

cognitive si functiei globale in cazul pacientilor cu dementa
vasculara usoara spre moderata, fara reactii adverse severe
datorate terapiei cu Cerebrolysin”.

This is a reprrine of a Cochrane review, ]_m.'p',lrl.'\d and maintained ts_l.-"f'hl.' Cochrane Caollaboration and puts“xhcd in The Cochrane .I'.."i'n:c.'rj
2013, Issue 1

ﬁmp;.".' www.thecochranelibrary. com]

Cerebrolysin for Vascular Dementia (Cochrane Review). Chen N et al. 2013



LISTA PROTOCOALELOR TERAPEUTICE APROBATE PRIN ORDINUL MS/CNAS NR 1301/500/2008 CU MODIFICARILE Sl
COMPLETARILE ULTERIOARE - actualizate la 06.05.2021

INDICATIE DOZA ZILNICA INITIERE TRATAMENTULUI DURATA TRATAMENT
Tulburari Primul an: 10-20 zile/luna x 12 luni consecutiv
neurocognitive 10-30 ml/zi Initiere cat mai precoce Continuare: 10-20 zile/luna, o data la trei luni
majore (Dementa) Tratament cronic intermitent

Primul an: 10-20 zile/luna x 12 luni consecutiv

Tulburari . n : . . y o .
. : Initiere cat mai precoce Continuare: 10-20 zile/luna, o data la trei luni
neurocognitive 10 ml/zi . .
. Tratament cronic intermitent
minore
299 Dementa vasculara
300 Dementa fara precizare (pre-senild, senila)

303 Alte tulburari mentale datorate unei leziuni cerebrale, unei disfunctii cerebrale si unei afectiuni somatice

368 Boala Alzheimer




Singurul medicament anti-
demential cu

0,"
@ i ® O combinatie optima de
Scerebrolysin® [ Setwemms

INCLUSIV B D N F



SCADE - inci din faze de pre-dements la pacientii cu Boala Alzheimer (BA)

CRESTE — alfa secretaza si INHIBA sinteza de beta secretaza, deci inhib3 sinteza de
beta amiloid, proteine ce constituie premisa patogena a Bolii Alzheimer (BA).

BDNF

STIMULEAZA - calea intracelulard Sonic Hedgehog (SHH) ducand la sinteza de
proteine cu rol antiapoptotic, antiinflamator, antioxidant — stimularea sinaptogenezei —

activarea si modularea mecanismului — NEUROPROTECTOR stimuleaza neurogeneza -—
activand si moduland - NEUROPLASTICITATEA



Medicamentul Cerebrolysin, cu efect neuroprotector multimodal pleiotrop, contine fragmente biologic
active de factori neurotrofici. Va rugam sa selectati factorii neurotrofici din compozitia Cerebrolysin:

a) BDNF - Factor neurotrofic derivat din creier

b) NGF - Factor de crestere a nervilor

c) GDNF - Factor neurotrofic derivat din celule gliale
d) CNTF - Factor neurotrofic ciliar
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