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Pengaruh Pemberian Quercetin Oral Terhadap Eskpresi Brain-Derived
Neurotropic Factor (BDNF) dan Densitas Sel Ganglion Retina
(Studi Eksperimental Pada Tikus Sprague dawley Model Neuropati Optik
Traumatika)

ABSTRAK

Pendahuluan: Neuropati optik traumatika (NOT) merupakan penyebab utama kebutaan
permanen pada trauma kraniookular. Tatalaksana NOT sampai saat ini masih kontroversial
dan belum terdapat pedoman serta modalitas yang efektif. Brain-Derived Neutropic Factor
merupakan neurotropik yang dikenal memiliki efek neuroprotektif. Quercetin merupakan
salah satu flavonol pada kelompok flavonoid yang secara alamiah mudah didapatkan dan
memiliki sifat farmakologis pada berbagai organ, salah satunya sebagai antiapoptosis.
Tujuan: Membuktikan pemberian quercetin per oral menyebabkan ekspresi BDNF dan
densitas sel ganglion retina hewan model neuropati optik traumatika lebih tinggi dibandingkan
kelompok kontrol.

Metode: Penelitian ini merupakan suatu uji eksperimental laboratorium dengan rancangan
true-experimental dan desain post-test only. Sebanyak 14 tikus model neuropati optik
traumatika dibagi menjadi dua kelompok, yakni kelompok perlakuan (diberikan quercetin per
oral dengan dosis 200mg/KgBB/24 jam setelah 1 jam paska trauma) dan kelompok kontrol
(diberikan plasebo berupa larutan NaCl 0,9%) hingga 14 hari. Setelah 14 hari, dilakukan
enukleasi bulbi untuk pemeriksaan patologi anatomi dengan dengan pewarnaan Hematoxilin
Eosin (HE) dan pewarnaan imunohistokimia oleh Dokter Spesialis Patologi Anatomi.
Dilakukan uji Intraclass Correlation Coefficient (ICC) untuk hasil pembacaan preparat oleh
dua dokter Spesialis Patologi Anatomi. Uji statistik Mann-Whitney U untuk menilai
perbedaan ekspresi BDNF dan densitas sel ganglion retina antar kelompok. Korelasi antara
ekspresi protein BDNF dengan densitas sel ganglion retina diuji menggunakan uji korelasi
Spearman.

Hasil: Kesesuaian interpretasi oleh dua dokter terhadap pembacaan ekspresi BDNF dan
densitas sel ganglion retina sangat baik (ICC masing-masing r=1,00 dan r= 0,99). Ekspresi
BDNEF sel ganglion retina pada kelompok perlakuan (mean 5,86+3,08) secara signifikan lebih
tinggi dibandingkan kontrol (mean 1,43+1,27) (p=0,011). Densitas sel ganglion retina lebih
tinggi pada kelompok perlakuan (mean 20,00+6,17) dibandingkan dengan kontrol (mean
15,81£2,91), namun tidak ditemukan perbedaan bermakna antara kedua kelompok (p=0,073).
Tidak ditemukan adanya korelasi antara ekspresi BDNF terhadap densitas sel ganglion retina
kelompok perlakuan yang signifikan (p=0,382, r=0,394).

Kesimpulan: Ekspresi BDNF secara signifikan lebih tinggi pada hewan model neuropati
optik traumatika yang diberi quercetin per oral, namun tidak ditemukan korelasi bermakna
antara ekspresi BDNF dengan densitas sel ganglion retina hewan model yang diberikan
quercetin oral.

Kata Kunci: Neuropati optik traumatika, Brain-Derived Neurotropic Factor, Quercetin



THE EFFECT OF ORAL QUERCETIN ADMINISTRATION ON THE
EXPRESSION OF BRAIN-DERIVED NEUROTROPHIC FACTOR (BDNF)
AND RETINAL GANGLION CELL DENSITY

(Experimental Study in Sprague dawley Rat Model Of Traumatic Optic
Neuropathy)

ABSTRACT

Introduction: Traumatic optic neuropathy (TON) is a leading cause of permanent blindness
following cranio-ocular trauma. The management of TON remains controversial, and there
are currently no established guidelines or effective treatment modalities. Brain-Derived
Neurotrophic Factor (BDNF) is a neurotrophic factor known for its neuroprotective effects.
Quercetin, a flavonol belonging to the flavonoid group, is naturally abundant and possesses
pharmacological properties across various organs, including anti-apoptotic effects.
Objective: To demonstrate that oral administration of quercetin increases BDNF expression
and retinal ganglion cell density in an animal model of traumatic optic neuropathy compared
to a control group.

Methods: This study is an experimental trial using a true-experimental post-test only design.
Fourteen rats with traumatic optic neuropathy were divided into two groups: the treatment
group (given oral quercetin at a dose of 200mg/kgBW/24 hours, starting 1 hour post-trauma)
and the control group (given a placebo of 0.9% NaCl solution) for 14 days. After 14 days,
enucleation was performed for pathological examination using Hematoxylin-Eosin (HE) and
immunohistochemical staining by two Pathology Specialists. An Intraclass Correlation
Coefficient (ICC) test was conducted for the results of the specimen readings. A Mann-
Whitney U test was used to analyze the differences in BDNF expression and retinal ganglion
cell density between the groups. The correlation between BDNF protein expression and
retinal ganglion cell density was tested using Spearman's correlation test.

Results: The agreement between the two doctors for interpreting BDNF expression and
retinal ganglion cell density was excellent (ICC values r=1.00 and r=0.99, respectively).
Retinal ganglion cell BDNF expression in the treatment group was significantly higher than
in the control group (mean 5.86+3.08 vs. 1.43+1.27) (p=0.011). Retinal ganglion cell density
was higher in the treatment group compared to the control group (mean 20.00+6.17 vs.
15.81+£2.91), although the difference was not statistically significant (p=0.073). No
significant correlation was found between BDNF expression and retinal ganglion cell density
in treatment group (p=0.382, r=0.394).

Conclusion: BDNF expression is significantly higher in the animal model of traumatic optic
neuropathy treated with oral quercetin, but no significant correlation was found between
BDNF expression and retinal ganglion cell density in the quercetin-treated animals.

Keywords: Traumatic optic neuropathy, Brain-Derived Neurotrophic Factor, Quercetin.



