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PENGARUH PEMBERIAN BRIMONIDINE TOPIKAL TERHADAP
EKSPRESI RESEPTOR NMDA DAN DENSITAS SEL GANGLION
RETINA
Studi Eksperimental Pada Tikus Wistar Model Neuropati Optik Traumatika

ABSTRAK
Pendahuluan
Neuropati optik traumatika adalah gangguan fungsi visual yang terjadi akibat
cedera akut pada saraf optik. Cedera saraf optik menyebabkan terjadinya iskemia
pada sel ganglion retina yang akan menginduksi jalur eksitotoksisitas dan apoptosis
sel. Brimonidine merupakan alfa 2-reseptor agonis yang berperan sebagai
neuroprotektor dalam jalur eksitoksisitas glutamat pada sel ganglion retina.
Brimonidine menyebabkan modulasi reseptor NMDA yang terkait dengan glutamat
sehingga mencegah terjadinya apoptosis sel ganglion retina.
Tujuan
Membuktikan pengaruh pemberian brimonidine topikal terhadap ekspresi reseptor
NMDA dan densitas sel ganglion retina pada tikus model neuropati optik
traumatika
Metode
Pembuatan tikus model neuropati optik traumatika dilakukan dengan menggunakan
metode optic nerve crush. Kelompok perlakuan diberikan brimonidine topikal
0.15% 1 tetes/12 jam selama 14 hari. Ekspresi reseptor NMDA dinilai dengan
pengecatan imunohistokimia dan densitas sel ganglion retina dinilai dengan
pengecatan Hematoxylin-eosin. Analisis statistik dilakukan untuk menilai korelasi
antar ekspresi reseptor NMDA dengan densitas sel ganglion retina
Hasil
Ekspresi reseptor NMDA kelompok perlakuan lebih rendah daripada kelompok
kontrol dengan perbedaan yang signifikan (p=0,002). Densitas sel ganglion retina
kelompok perlakuan lebih tinggi daripada kelompok kontrol dengan perbedaan
yang signifikan (p=0,032). Terdapat korelasi yang signifikan antara ekspresi

reseptor NMDA dengan densitas sel ganglion retina pada kelompok perlakuan
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(p=0,035) dengan arah korelasi negatif kuat (r=-0,611)

Kesimpulan

Pemberian brimonidine topikal pada tikus wistar model neuropati optik traumatika
dapat menekan ekspresi reseptor NMDA sehingga dapat mempertahankan densitas

sel ganglion retina pada tikus model tersebut.

Kata kunci : reseptor NMDA, eksitotoksisitas glutamat, brimonidine, densitas sel

ganglion retina, neuropati optik traumatika.
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EFFECT OF TOPICAL BRIMONIDINE ON NMDA RECEPTOR
EXPRESSION AND RETINA GANGLION CELL DENSITY
(Experimental Study in Wistar Rat Model of Traumatic Optic Neuropathy)

Abstract
Background
Traumatic optic neuropathy is a disorder of visual function that occurs as a result
of acute injury to the optic nerve. Optic nerve injury causes ischemia in retinal
ganglion cells which will induce excitotoxicity pathways and cell apoptosis.
Brimonidine is an alpha 2-receptor agonist that acts as a neuroprotector in the
glutamate excitotoxicity pathway in retinal ganglion cells. Brimonidine causes
modulation of NMDA receptors associated with glutamate thereby preventing
retinal ganglion cell apoptosis
Objective
To prove the effect of topical brimonidine on NMDA receptor expression and
retinal ganglion cell density in a rat model of traumatic optic neuropathy
Methods
Making rat models of traumatic optic neuropathy was carried out using the optic
nerve crush method. The treatment group was given topical brimonidine 0.15% 1
drop/12 hours for 14 days. NMDA receptor expression was assessed by
immunohistochemical staining and retinal ganglion cell density was assessed by
Hematoxylin-eosin staining. Statistical analysis was performed to assess the
correlation between NMDA receptor expression and retinal ganglion cell density
Results
The expression of NMDA receptors in the treatment group was lower than the
control group with a significant difference (p=0.002). The density of retinal
ganglion cells in the treatment group was higher than the control group with a
significant difference (p=0.032). There was a significant correlation between
NMDA receptor expression and retinal ganglion cell density in the treatment group

(p=0.035) with a strong negative correlation (r=-0.611)
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Conclusion
Topical administration of brimonidine to the Wistar rat model of traumatic optic
neuropathy can suppress NMDA receptor expression so that it can maintain the

density of retinal ganglion cells in the rat model.
Keywords

NMDA receptors, glutamate excitotoxicity, brimonidine, retinal ganglion cell

density, traumatic optic neuropathy
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