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1) Generalitati

Prima sugestie ca glutamatul ar putea functiona ca un
transmitator a venit de la T. Hayoshi in 1952, motivat de
constatarea ca injectiile de glutamat in ventriculele
cerebrale ale cainilor ar putea provoca convulsii.[5]

Glutamatul sau acidul glutamic reprezinta principalul
neurotransmitator de tip excitator din SNC si este
supranumit ,intrerupatorul general al creierului.”[1]
Reprezinta peste 90% din conexiunile sinaptice din creierul
uman.

Glutamatul detine un rol central in fiziopatologia
schizofreniei, precum si in alte boli psihiatrice, printre care
se numara si depresia.

Rol in plasticitatea sinaptica, implicat in functiile cognitive (invatare,
memorare).



2)SINTEZA GLUTAMATULUI

Glutamatul este sintetizat in mitocondria neuronului presinaptic,
din glutamina, sub actiunea enzimei glutaminaza, in cadrul ciclului
glutamat-glutamina.

In sinapsele chimice, glutamatul este stocat in vezicule. Impulsuri
nervoase declanseaza eliberarea glutamatului din neuronul pre-
sinaptic, iar In neuronii post-sinaptici sunt activati receptorii pentru
glutamat, cum ar fi receptorii NMDA.

Transportatorii de glutamat se gasesc in membranele neuronale si
in celulele gliale.

Dupa recaptarea la nivelul celule1 gliale, glutamatul este convertit
in glutamina, sub actiunea enzimei glutaminaza.|1]

Glutamatul in sine, serveste drept precursor metabolic pentru
neurotransmitatorul GABA, sub actiunea enzimei glutamat
decarboxilaza.[2]
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Fig 1. Sinteza glutamatului (http:/what-when-
how.com/neuroscience/neurotransmitters-the-neuron-part-3/,
2012)
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3) Receptorii glutamatergici

Au fost indentificate 4 grupe de receptori glutamatergicai:
1) Ionotropici:
NMDA (N-metil-D-aspartat)
Kainat
AMPA (acid amino-3-hidroxi-5-metilzoxazol-4 propionic)
2) Metabototropici:
mGluR (L-AP4, ACPD, L-QA)

Patologii asociate cu deficiente ale receptorilor
glutamatergici: depresie, autism, scleroza multipla, boala
Parkinson (prin supraactivarea receptorilor NMDA),
schizofrenie (prin hipofunctia receptorilor NMDA), .[3;4]



GLUTAMATE RECEPTORS

|

[

|

Fig.2. Receptorii glutamatergici

(https://www.researchgate.net/figure/Classification-of-the-glutam

METABOTROPIC IONOTROPIC
— mGluR| [ ]
NON-NMDA NMDA
— mGluR2
1 1 — NMDARI
— mGIuR3 AMPA KAINATE bbb
— NMDAR2A
. mGluR4 — GluR | = GIuRS
- NMDAR2B
— NMDAR2C
—mGIluR6 — GluR3 — GluR7
— NMDAR2D
—mGluR7 — GluR4 — KAl
~= NMDAR3
—mGluRS — KA2

receptor-GluR-subtypes-and-subunits-by-functional-

and fig2 11096280, 2017)



https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280
https://www.researchgate.net/figure/Classification-of-the-glutamate-receptor-GluR-subtypes-and-subunits-by-functional-and_fig2_11096280

IMPORTANTA RECEPTORULUI NMDA

Receptorul NMDA reprezinta cel mai complex receptor glutamatergic, si
hiper/hipofunctia sa duce la aparitia unor boli psihiatrice.

Este un receptor ligand-dependent, a carui activare depinde de nivelul
glutamatului s1 al glicinei.

Un receptor NMDA controleaza un canal ionic. Acest canal ionic este insa
singurul care permite conductanta atat a calciului, cat si a sodiului si potasiului.
In timpul activarii, apare influx de calciu si sodiu simultan cu efluxul de potasiu.

De asemenea, este voltaj-dependent. lonii extracelulari de Mg se pot lega la
situsuri specifice de pe receptor, blocand astfel trecerea altor cationi prin canalul
ionic deschis. Astfel, blocheaza influxul de Ca si duce la dezactivarea
receptorului. Prin depolarizarea membranei se contracareaza efectul inhibitor al
Mg.

Actiunea glutamatului la nivelul receptorilor NMDA este dependenta de
prezenta unui co-transmitator, care poate fi glicina sau d-serina.

Glicina poate fi preluatda din aminoacizii din dieta si transportata la nivelul
celulei gliale printr-un transportor numit GlyT1. Productia glicinei poate avea
loc in cantitati reduse n neuronti si celulele gliale.[1]
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4) Importanta glutamatului in schizofrenie

Una din primele observatii referitoare la 1mplicarea
glutamatulul in schizofrenie a fost inducerea unor simptome
schizofrenia-like de catre antagonisti ai receptorului NMDA,
fiind sugerat astfel ca mecanism etiologic hipofuntia caii
glutamatergice.[6]

Are loc hipofunctia receptorilor NMDA in sistemul mezolimbic
si nucleul accumbens. Disfunctia receptorilor NMDA se
datoreaza unor anomalii de dezvoltare a sinapselor NMDA
gluergice in timpul neurodezvoltarii.

Sunt 1mplicate 1n principal calea mezolimbica s1 cea
mesocorticala.

Au fost gasite nivele anormal de joase de glutamat la autopsia
creierelor pacientilor schizofrenici.



ANTAGONISTI Al RECEPTORILOR NMDA

Administrarea acuta de ketamina la pacientin sanatosi a
produs o smptomatologie psihotica usoara, in timp ce
administrarea cronica a produs hipofrontabilitate, cu un
model valid schizofreniei.

Amfetamina, prin eliberarea de dopamina, produce de
asemenea simptome psihotice precum delirul si
halucinatiile.

Fenciclidina (PCP), antagonist al receptorului NMDA,
mimeaza de asemenea simptomele schizofreniei. [7]



Antipsihotice cu actiune asupra receptorilor NMDA:
POMAGLUMETAD (LY -404,039)

Aminoacid care actioneaza ca un agonist selectiv pentru
receptorili metabotropici a1 glutamatuluai.

Are potential antipsihotic s1 anxiolitic.
Mecanism de actiune:

Moduleaza activitatea glutamatergica prin reducerea eliberari
de glutamat la nivel presinaptic din ariile cerebrale: frontala si
limbica.

Experimentele in laborator au demonstrat efecte terapeutice.

In anul 2007, un studiu clinic a aratat ca Ly-404,039 administat

de 2 ori pe zi, timp de 4 saptamani, imbunatateste simptomele
schizofreniei.[8]



BITOPERTIN

Inhibitor al recaptarn glicinei la nivel sinaptic.

Cercetat ca adjuvant al antipsihoticelor in scopul
terapiel simptomelor negative persistente si
pozitive insuficient controlate terapeutic
din schizofrenie.

Mecanism de actiune:

Creste nivelul de glicina prin inhibarea recaptari
acesteia la nivel sinaptic (*glicina este un co-agonist

1mpreuna cu glutamatul la nivelul receptorilor
NMDA).[9]



5)IMPLICAREA GLUTAMATULUI TN DEPRESIE

Sustinuta de corelarea cu stresul=> creste gradul de
neurotoxicitate glutamatergica, 1ar antagonistii receptorilor
NMDA pot diminua pierderile neuronilor hipocampici induse
de efectul neurotoxic al stresului.

Pacienti1 depresivi au un nivel cortical crescut al glutamatului.

Amantadina- antagonist non-selectiv NMDA, prin efecte de tip
antidepresiv-like potenteaza efectele antidepresivelor tipice.



Concluzii:

Glutamatul-principalul neurotransmitator de tip excitator din
SNC

Detine rol central in fiziopatologia schizofreniel
Sintetizat in mitocondria neuronului presinaptic din glutamina

NMDA-cel mai complex receptor glutamatergic, cu implicatii
majore in schizofrenie

Ketamina si fenciclidina pot produce efecte schizofrenia-like la
persoanele sanatoase

In depresie, creste gradul de neurotoxicitate glutamatergica
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