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RINGKASAN

Efek Pemberian Epigallocatechin-3-Gallate (EGCG) dan Mitomycin-C
Terhadap Ekspresi Transforming Growth Factor Beta (TGF-f) dan
Proliferasi Sel Pada Human Pterygium Fibroblast
(Studi Eksperimental Laboratorium In Vitro).

Nadia Ayu Safitri, Yulia Primitasari, Evelyn Komaratih

Pterigium adalah perkembangan abnormal jaringan epitel dan fibrovaskular
yang dapat membahayakan penglihatan atau menyebabkan peradangan berulang.
Perkembangan pterigium dihipotesiskan disebabkan oleh vaskularisasi abnormal
dan proliferasi sel epitel. Namun patofisiologi yang tepat dari penyakit ini masih
belum diketahui. Bukti epidemiologi menunjukkan bahwa pajanan UV kronis
merupakan faktor yang signifikan dalam etiologi pterygium. Pterigium memiliki
tingkat kekambuhan paska operasi yang tinggi mencapai 89%. Untuk mengurangi
angka kekambuhan paska operasi dikembangkan beberapa teknik operasi dan
pemberian terapi adjuvan setelah eksisi. Patofisiologi perkembangan pterigium
beragam, salah satu faktor utama adalah proses proliferasi yang dimediator oleh
TGF-.

Salah satu terapi yang dikembangkan untuk mencegah rekurensi pterigium
adalah dengan menargetkan terapi pada jalur proliferasi dengan menambahkan
terapi adjuvan berupa MMC paska operasi. MMC berperan dalam menghambat
sintesis DNA sehingga menurunkan ekspresi TGF—3 dan berujung menghambat
proliferasi dari sel. Meskipun dapat menurunkan angka rekurensi yang cukup baik,
tetapi MMC memiliki resiko komplikasi yang cukup serius dan tinggi. Oleh karena
itu diperlukan agen untuk menekan proliferasi pterigium yang relatif lebih aman.
Epigallocatechin-3-gallate (EGCG) merupakan komponen utama pada senyawa
catechin dan bentuk paling aktif diantara semua jenis catechin serta memiliki efek
biologis yang paling besar, seperti anti kanker, anti mikroba, anti oksidan, anti
inflamasi, dan anti fibrotik. Studi menunjukkan EGCG memiliki efek anti-
inflamasi, antioksidan, dan antiangiogenik pada model penyakit mata. Selain itu,
EGCG telah juga telah terbukti menginduksi kematian sel dan menghambat
pertumbuhan sel dan metastasis pada berbagai jenis sel kanker. Dengan
memodulasi ekspresi TGF—, EGCG dapat memodulasi proliferasi dan mencegah
jaringan fibroblas yang berlebih. Keduanya akan dinilai dengan dibandingkan
terhadap kontrol tanpa perlakuan untuk diuji pengaruhnya terhadap ekspresi TGF—
B dan proliferasi dalam penelitian ini.

Sel fibroblas pterigium yang didapatkan dari pasien dengan pterigium grade
3 yang telah memenuhi kriteria inklusi kemudian dilakukan karakterisasi sel
fibroblas pterigiu dengan antibodi Vimentin. Dilakukan uji untuk mengetahui dosis
IC50 dan viabilitas sel fibroblas dengan EGCG 5 uM, 25 pM, 50 uM, 100 pM, dan
150 uM menggunakan CCK-8 assay. Didapatkan hasil IC50 EGCG pada dosis 104

X

TESIS EFEK PEMBERIAN EPIGALLOCATECHIN... NADIA AYU SAFITRI



IR- PERPUSTAKAAN UNIVERSITAS AIRLANGGA

uM sehingga konsentrasi EGCG 100 uM dan 150 uM dipilih untuk penilaian
ekspresi TGF-f dan proliferasi sel.

Penilaian ekspresi TGF-B dan proliferasi sel dengan membandingkan
kelompok MMC 0,4 mg/ml, EGCG 100 uM dan EGCG 150 uM dengan kelompok
kontrol tanpa perlakuan. Dilakukan uji ekspresi TGF—f§ pada 48 jam setelah sel
ditanam pada well plate dengan menggunakan immunoflourescence dengan
dibandingkan antara kelompok kontrol dan kelompok intervensi lalu selanjutnya
dilakukan uji proliferasi dengan pada sel sudah konfluen kemudian ditanam pada
well plate dan dievaluasi dengan CCK-8 assay, dinilai pertambahan sel selama 0.
24,48, dan 72 jam. Hasil penelitian ekspresi TGF— pada MMC 0,4 mg/mL dan
EGCG 100 pM dan 150 uM lebih rendah dibandingkan pada kelompok kontrol
tanpa perlakuan dengan perbedaan signifikan secara statistik pada masing-masing
kelompok (p<0,001). Uji proliferasi juga menunjukkan proliferasi sel pada MMC
0,4 mg/mL dan EGCG 100 uM, 150 uM lebih rendah bila dibandingkan kelompok
kontrol, dan menunjukkan perbedaan signifikan secara statistic (p<<0,001).

X1
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SUMMARY

Effect of Administration of Epigallocatechin-3-Gallate and Mitomycin C of
TGF-p Expression and Proliferation in Human Pterygium Fibroblast

Nadia Ayu Safitri, Yulia Primitasari, Evelyn Komaratih

Pterygium is an abnormal development of epithelial and fibrovascular tissue
that can compromise vision or cause recurrent inflammation. The development of
the pterygium is hypothesized to be caused by abnormal vascularization and
proliferation of epithelial cells. However, the exact pathophysiology of this disease
is still unknown. Epidemiological evidence suggests that chronic UV exposure is a
significant factor in the etiology of pterygium. Pterygium has a high postoperative
recurrence rate of 89%. To reduce the postoperative recurrence rate, several surgical
techniques have been developed and adjuvant therapy after excision has been
developed. The pathophysiology of pterygium development varies, one of the main
factors is the proliferative process mediated by TGF-f.

One of the therapies developed to prevent pterygium recurrence is to target
therapy on the proliferation pathway by adding adjuvant therapy in the form of
postoperative MMC. MMC plays a role in inhibiting DNA synthesis thereby
reducing TGF-f expression and ending up inhibiting cell proliferation. Although it
can reduce the recurrence rate quite well, MMC has a serious and high risk of
complications. Therefore, agents are needed to suppress pterygium proliferation
which are relatively safer. Epigallocatechin-3-gallate (EGCG) is the main
component of catechin compounds and is the most active form among all types of
catechins and has the greatest biological effects, such as anti-cancer, anti-microbial,
anti-oxidant, anti-inflammatory and anti-fibrotic. Studies show EGCG has anti-
inflammatory, antioxidant, and antiangiogenic effects in eye disease models. In
addition, EGCG has also been shown to induce cell death and inhibit cell growth
and metastasis in various types of cancer cells. By modulating TGF-B expression,
EGCG can modulate proliferation and prevent excess fibroblast tissue. Both will be
assessed by comparison with untreated controls to test their effect on TGF-
expression and proliferation in this study.

Pterygium fibroblast cells obtained from patients with pterygium grade 3 who
met the inclusion criteria were then characterized by Vimentin antibody for
pterygium fibroblast cells. Tests were performed to determine IC50 dose and
viability of fibroblast cells with EGCG 5 uM, 25 uM, 50 uM, 100 uM, and 150 uM
using the CCK-8 assay. The results of IC50 EGCG were obtained at a dose of 104
uM so that the EGCG concentrations of 100 uM and 150 uM were chosen for the
assessment of TGF- expression and cell proliferation.

Assessment of TGF-B expression and cell proliferation was done by
comparing the MMC 0.4 mg/ml, EGCG 100 uM and EGCG 150 uM groups with
the control group without treatment. A TGF-} expression test was carried out 48
hours after the cells were planted on the well plate using immunofluorescence

xii
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compared between the control group and the intervention group. cell accretion for
0. 24, 48, and 72 hours. The results of the study showed that TGF-3 expression in
MMC 0.4 mg/mL and EGCG 100 pM and 150 pM was lower than in the control
group without treatment with statistically significant differences in each group
(p<0.001). Proliferation test also showed cell proliferation at 0.4 mg/mL MMC and
100 uM EGCG, 150 uM lower than the control group, and showed a statistically
significant difference (p<<0.001).

Xiii
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ABSTRACT

Effect of Administration of Epigallocatechin-3-Gallate and Mitomycin C of
TGF-p Expression and Proliferation in Human Pterygium Fibroblast

Nadia Ayu Safitri, Yulia Primitasari, Evelyn Komaratih

Department of Ophthalmology, Faculty of Medicine, Universitas Airlangga/ Dr.
Soetomo General Academic Hospital, Surabaya, East Java, Indonesia

Introduction: Pterygium is a degenerative illness defined by the formation of
fibrovascular tissue on the ocular surface. The recurrence of this condition, which
is accompanied by inflammation and increasing fibrovascular growth, is regarded
as its key therapeutic challenge. Epigallocatechin gallate (EGCG) has demonstrated
anti-inflammatory, antioxidative, and antiangiogenic benefits in many models of
ocular illness. Our study aimed to determine and compare the efficacy of EGCG
with MMC on pterygium fibroblast proliferation and expression of TGF-f.
Methods: Pterygium fibroblast from tissue explants during pterygium surgery was
cultured and treated with EGCG 100 uM, 150 uM and MMC 0.4 mg/mL.
Proliferation was assessed using the CCK-8 assay. The expression of TGF-f3 was
determined with immunofluorescence staining and the intensity measurement was
done using ImageJ software. The results between groups were analyzed using
ANOVA test and post hoc test.

Results: EGCG showed a concentration-dependent inhibition of TGF- expression
and fibroblast proliferation. EGCG and MMC significantly inhibited pterygium
fibroblast proliferation and expression of TGF-} (p<0.05)

Conclusion: EGCG and MMC inhibits pterygium fibroblast proliferation and
expression of TGF-B. These findings showed that EGCG represents a potential

therapeutic agent to prevent the recurrence of pterygium after surgery.
Keywords: EGCG, MMC, Pterygium, TGF-f, Proliferation
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MMP matrix-metalloproteinase

NADPH = nicotinamide adenine dinucleotide phosphate
NF = nuclear factor

nm = nanometer

NO = nitrit oxide
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NSAID = non-steroid anti-inflammatory drugs
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PG = prostaglandin
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PK = protein Kinase

PP = protein phosphatase
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