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RINGKASAN 

 
Efek Pemberian Epigallocatechin-3-Gallate (EGCG) dan Mitomycin-C 

Terhadap Ekspresi Transforming Growth Factor Beta (TGF-  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
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

 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 μM, 25 μM, 50 μM, 100 μM, dan 
150 μM menggunakan CCK-8 assay. Didapatkan hasil IC50 EGCG pada dosis 104 
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μM sehingga konsentrasi EGCG 100 μM dan 150 μM dipilih untuk penilaian 
ekspresi TGF-  

Penilaian ekspresi  TGF-
kelompok MMC 0,4 mg/ml, EGCG 100 μM dan EGCG 150 μM dengan kelompok 
kontrol tanpa perlakuan. Dilakukan uji ekspresi TGF
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  MMC 0,4 mg/mL dan 
EGCG 100 μM dan 150 μM 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 μM, 150 μM lebih rendah bila dibandingkan kelompok 
kontrol, dan menunjukkan perbedaan signifikan secara statistic (p<0,001). 
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Effect of Administration of Epigallocatechin-3-Gallate and Mitomycin C of 

TGF-  
 

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-  

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-
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-
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 μM, 25 μM, 50 μM, 100 μM, and 150 μM 
using the CCK-8 assay. The results of IC50 EGCG were obtained at a dose of 104 
μM so that the EGCG concentrations of 100 μM and 150 μM were chosen for the 
assessment of TGF-  

Assessment of TGF-
comparing the MMC 0.4 mg/ml, EGCG 100 μM and EGCG 150 μM groups with 
the control group without treatment. A TGF-
hours after the cells were planted on the well plate using immunofluorescence 
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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-
MMC 0.4 mg/mL and EGCG 100 μM and 150 μM 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 μM EGCG, 150 μM lower than the control group, and showed a statistically 
significant difference (p<0.001). 
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Effect of Administration of Epigallocatechin-3-Gallate and Mitomycin C of 

TGF-  
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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-  
Methods: Pterygium fibroblast from tissue explants during pterygium surgery was 
cultured and treated with EGCG 100 μM, 150 μM and MMC 0.4 mg/mL. 
Proliferation was assessed using the CCK-8 assay. The expression of TGF-
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- ion 
and fibroblast proliferation. EGCG and MMC significantly inhibited pterygium 
fibroblast proliferation and expression of TGF- ) 
Conclusion: EGCG and MMC inhibits pterygium fibroblast proliferation and 
expression of TGF- hat EGCG represents a potential 
therapeutic agent to prevent the recurrence of pterygium after surgery. 
Keywords: EGCG, MMC, Pterygium, TGF-  
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DAFTAR SINGKATAN 

 
AMPK = -monophosphate (AMP)-activated protein kinase 
AMT = amnion membrane transplantation 
AP = activator protein 
BSA = bovine serum albumin 
BSS =  balanced salt solution 
C = celcius 
Cas = caspase 
CDK = Cyclin-dependent kinase 
cGMP = cyclic guanosine monophosphate 
CO2 = carbon dioxide 
COX = cyclooxygenase 
CTCFFoxo = corrected total cell fluorescence 
CTGF = connective tissue growth factor 
DAPI = -diamino-2-phenylindole 
dl = deciliter 
DMEM =  
DNA =  deoxyribonucleic acid 
ECM = extracellular matrix 
EFGR = epidermal growth factor receptor 
EGCG = epigallocathecin-3-gallate 
EGF = epidermal growth factor 
Elf = E74-like factor 
ERK = extracellular signal regulated kinase 
FBS = fetal bovine serum 
FGF = fibroblast growth factor 
Foxo = forkhead box O 
GFR = growth factor receptor 
GTP = guanosine triphosphate 
HPF =   human pterygium fibroblast 
HPV = human papilloma virus 
IGF = insulin-like growth factor 
IGFBP =  insulin-like growth factor binding protein 
IGFBP3 = Insulin-like growth factor binding protein 3 
IGFR = insulin-like growth factor receptor 
IgG = immunoglobulin G 
IL = interleukin 
JAK = janus kinase 
JNK = c-jun n terminal kinase 
MAPK = mitogen-activated protein kinases 
mg = milligram 
ml =   mililiter 
mm = milimeter 
mM = millimolar 

Cas = caspppasasasasasasseeeeee
CDK = CyCyCyCyCyCyCyCyyCyCyCyC clclclclclclclclclcliininininnnn------dedededededeededededed ppppppeppppppp ndndndndndndndndndndndndndeneneeneeneneenenenene ttttttttt kikikkikikikikkikikiinananananaaaanaaaaseseseseeseesesesee
GMP == cycycycycycycycycyyccyyclclclcclclcclclclclicicicicicicicici gggggggggggguauauuuauaanooononoononoosisisisiiiiiiiinnnnnennnn mmmmmmmoononno opopopopopopoopoppphhohohohohohhohoohohoh spspspspspspspphaahahahahhahhahahahahateeetetee

CO2 ======= cacacacacaaaccacacaac rbrrbrbrbrbrr onoonnonnnonn dddddddddddioioioioioioioioooxixixxxixixixxixixidededededededededededee
COX ======== cycycycccycycycyclclcccccccc ooooooooooooooooooooooxyxyxyxyxyxyxyxyxyxyxyxyyxyygegegegegegegeggggegeggegenanananannaasesesesesese
CTCFFooooooooxxxoxoxoxxxxxxxxo ====== coccocococooooorrrrrrrrrrrrrrrrrrrrrrrrrrrrececececececteteteteteteeeed d d d ddd d tototototototototatatatatatal l ll l cecececececeellllllllllll ffffffflulululululluororororororesesesesese cecececececec ncncncncncceeeeeeeeee
CTGFFFFF ========= cccoccococccoconnnnnnnnnnnneececececeee ttitittitiiiiivevevevevevevevevev tttttttisisisisisisisisisssssususuususuue e e ee e grgrgrgrgrgrowowowowowowwthththhthth fffffffacacacaca tototototorrrrrr
DAPIPIPIPIPIPIIII ======== -----didididididid aaaaamamama ininininnnnnnnooooooooooo-----222222-phphphphphphhhenenenennenenylylylylylylininininininndododododododolelelelelelel--

l = dededededeciicicicicic liliteteteteteterrrrrrr
DMMMMMMMMMMMMEMEMEMEMMEMEMMMM ===========
DNNNNNNNNNNNNAAAAAAAAAA ====== deddededeoxxoxoxoxxyryryryryribibononononononnucucuuu leleeleicicicicic aaaaaacicicicicidddddd

CCCCCCCCCCCCMMMMMMMMMM ===== exexexexexxtrtrtrtrtrtracacacacacelelelelellulululululallalalalalalar mamamamamatrrixix
FFFFFFFGRGRGRGRRGRGGRRRRR ======= epepepeppidididididerererrermamamamamal l ll grggrgg ooowo th factoorr rrr recccecec ptpttttorororrr
GGGGGGGGGGCGCGCGCCGCGGCCGGGG === epepeepepigigigigalallalallololololocacacacacaathththththecececececin-33333-----gallllaaaatate
GGGGGGGGGGFFFF ======= epepepepepepepepidididididideerrermammamalll ll grgrgrgrgrrowowowowwthththththt  fafafafafaf ctctcctctcctorororororr
llllffffffffffff == EEEE7EEE 4-like facacaccactototototorrrrr
RRRRRRRKKKKKKKKKK ======== exexexexextrtracacccc lelelelelellulululululalalalaar rr r rrr sisisisisigngngngngngnalalalallall rrrrrregegegegee ululululatatatatatededededed kkinasassasaseeeee
BSSSSSS == fefefefefeettattatallll l bobobobobobobb vivivivineenn sssssssererererererumumumumumum
GF == fififififif brbrbrbrbrbrobobobobboboo lalalalalaststststst gggggrororororowtwtwtwtwtwtw hh h hh h h fafafafafaf ctctctctctctcc orororororororr
oxo =========== fofofofofofofofofofofofoforkrkrkkrkrkrkhehheheheheadadadadaddada bbbbboxoxoxoxox OOOOO

GFR ======= ggggrgrgrgrgggrggg owowowowowwowowoowowowwwthththhthththttttt ffffffffffacacaacaca totototototorrrrr rererererecececececec ptptptptptoroooo
GTP ========== guguguggugggggg annnanoooosooooosininininininnninine e e e e eeeeee trtrrtrtrtrtrtrtrrtripipipipippipipippphohohohohohoospspspspspspspphahahahahaateteteteteeteeteteteteet
HPF ========  uhuhuhuhuhuhuhuhhhhuh mamamaaaaannnn nnnnnnnn ptptptptptptptptptptptptpterrererereeeereree ygygygygggyggggggiuiuiuiuiuiuiuiuiuiuiuiummmmmmmmmmm fififififiifiibrbbrbrbrbrbrbrbbbb obobooboboboboboboblallallalalallall ststststststststststststtst
HPV = huhuhuhuhhuhhuhuhuuhumamamamamammmmmmman nnnnnnnnnn papapapapapapapapapapap pipppppppppp llllllllllll omomommmommmmmmmma aa a aaaaa aa a vivivivivvivivviiviiirurururuuuuruuurr ssssss
GF = inininnniiinsususususususuusususulililililililiilinnnnnnnn---lilillilllliiikekkkkkkekkekekekekekeke ggggggggggrororororororororr wttwtwttwtwthhhh h h hh hh fafafafafafafafafafffaf ctctctctctctccctcc orororororororororororor
GFBP = insulin-lilililliiikekkkekekekkek gggggggggggrororororrorrororoowtwtwtwwtw hhh faffafafafafafaf ctctctctctctctorororororoororor bbbbbbbbbinininini ddddid ng protein
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MMC = mitomycin-C 
MMP = matrix-metalloproteinase 
NADPH = nicotinamide adenine dinucleotide phosphate 
NF = nuclear factor 
nm = nanometer 
NO =  nitrit oxide 
NOX = NADP(H)oxidase 
NSAID = non-steroid anti-inflammatory drugs 
PARP = poly(adp-ribose) polymerase 
PBS = phosphate buffer saline 
PDGF = platelet derived growth factor 
PEDF = pigment epithelium derived factor 
PG = prostaglandin 
PgP = p-glycoprotein 
PI = propidium iodide 
PI3K = phosphoinositide-3 kinase 
PK = protein kinase 
PP = protein phosphatase 
ppm =  parts per million 
RBC = red blood cell 
ROS = reactive oxygen species 
STAT = signal transducer and activator of transcription 
IGFRTGF = transforming growth factor 
TIMP = tissue inhibitor metalloproteinase 
TNF = tumor necrosis factor 
Trail = TNF-related apoptosis-inducing ligand 
UV = ultraviolet 
VEGF = vascular endothelial growth factor 
% = persen 
< =  kurang dari 
> = lebih dari 
μg = mikrongram 
μm = mikronmeter 
μM = Mikronmolar 

 
 
 
 

   
 

 

 

 

BS = phosphatatatatatatateeee e bubububububububuffffffffffffffffffffereereerer sssalalaalalallallinininininninininineeeeeeee
DGF = plpllpllplplp atatatatatatatattatteleleleleleeleleelle tteteteteteete ddddddddererererererererrererriviivivvivivivivveeddededdedededeede ggggggggrrorororororrowttwttwtwtwtww h hh hh hh hhh fafafafafafafafafafaf ctctctctctctcctororororor
EDF = pipipipipipipippippiggmgmgmgmgmgmgmgmgmgmgmenenenenennennnennt t tt t ttt ttt epepepepeppepepeppepitttttttttthehehehehelililllilillliumumumumumuumumumumuum dddddddeeerereererereerivvivivvvvivvedddddddddddd fffffffffffffacaccacacacacaacacacacctotototototototottt rrrrrrrrrr
G ======== prprprprprprrprpppp ososososoo tatatatataaataaagllllllllllanananananananananannanna ddiddiddidinnnnnnnnnn
gP ========== pppppppppppp-gllglglggllglggg ycycycycyccycycycycoppppppppppoppprorororororororororoororr teteteteteteteteteteetteinininniniiniinininin
I ========= prprprprprprprprpropopopopopoppoppopopopopppidididididididididididididi iuiuiuiuiuiuiuiuummmmmmmm ioioioiooioioi dididididididededededede
I3K = phpphphphphphphphphphphhososososphpphphphphp oioioioioiooioiooinononononononn sisisisiisissisiiisisitititititittttttidedededededed --33333333 kikikikikikiinananananannnasesesesessee
K ====== prprprprprprpp ototoototototeieieieieiiin nn n nnnn n nn kkkkkikikiinaasssseseseeesesessssee
P ========== prprprprprototototototeieieieieiinnn n nnn phphphphphphphphphphp ososososososphphphphphphatatatatatatasasasasasaseeeeeee
pmmmmmmmmmm ========= papapapapaarrtrtrr s s pepepepepeper rrr mimimimimiilllllllllllioioiioioionnnnn

RBBBBBBBBBBCCCCCCCCCC ====== rereedddd dd blbbbbb ooood dd ddd cececececellllllllll
ROOOOOOOOOOOS ===== rerereeeacacacacactitittititiveveveveve oooooxyxyxyxyxyxyxyxygegegegegennnn spppppecee ieieieieeesssss

TTTTTTTTTTATATATATTTTAT ====== iisiigngnggngnalalalala tttttraarararansnsnsnsnsnsdududuuucecer and acacccactivaaaaatot rrrr ofofofofofofofof tttttrararararansnsnsnsnsnsn crcrcrcrccripppippippppippptititiitiitiiiiionononooooooo
GGGGGGFRFRFRRRRFRRTGTGTGTGTTTGFFFFFFF ===== trtrtrtrrananananansfsfsfsfsfororooormimimimimim ngngngngng grgg owwwthttt  facacccctor
IIIIIIMPMPMPMMPMPPMPPPM ===== tititititittissssssssssssueueueueueue iiiiinhnhnhnhnhn ibibibibibibbitititititororrrr mmetetalloloooprprprprprprotttttteeieie nanananananaseseseseses
NNNNNNNNNNNNNNF ===== tututututumor necrrrrosososososisisisisss ffffffacacacacctotototototorrrrrr
raiaaiaiiiiiaiaiaiilllll ======== TNTNTTT FF-----FFFF rererererer lalalalalateeteteed dd dd dd apapapapappopopopopptooooosisiiiisissssss--iiininii dududd cicingn  ligigigggggananananandddddd

UVVVV ===== ullululululltrtrtrtrtravavavavavioioioioioiii lelelel ttt
VEGFGFGFGFGFFFGFFFFGF =========== vavavavavascscscscsccululululululararaaaaaa eeeeendndndndnddotototototothehehehehheh lililililillilialalalalalal ggggggggrorororororowtwtwtwtwtwth hhh h h fafafafafafff ctctctctctctororororororor
% ========== pepepepepepeeppp rsrsrsrsrsrsenenenenene

== kukukukukukuukukukukuurarararraraarrrarararaangngngngng ddddddaaraararariiiiii
========= lelelelelelellelleebibibibibibibibiibibbih hhhhhhh hhhhhhhh dadadadaaadadadadadaarirririririririiriririri

g ==== mimimimimimimimmimimimm kkrkkrkrkkkkkrk ononnnnoonnnono grgrggrgrgrgrgggg amamamammmammamamamm
m ==== mimimimimimimimimimm kkrrkrkrkrkrkrkrkrk ononononononnnno mememememememmm ttttettttttt rrrrrrrr
M = MMMMMMMMMMMMMikiikikikikikikiikkrororrororoonmnmnmnnmmnmnmnmnmnmnmmmmmooooloooo ararararararrarararr
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