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RINGKASAN

Pengaruh Fibrin Glue, Mitomycin-C, Dan Triamcinolone Acetonide
Terhadap Ekspresi Vascular Endothelial Growth Factor (VEGF) Pada
Jaringan Tenon Konjungtiva Pascaeviserasi (Studi Eksperimental
Laboratorium pada Oryctolagus cuniculus)

Ivon Bremmy Wydha Saputro, Yulia Primitasari, Susy Fatmariyanti, Dyah
Fauziah, Budi Utomo

Soket kontraktur merupakan masalah yang sering terjadi paska operasi
soket. Soket kontraktur disebabkan karena adanya fibrosis yang menyebabkan
pemendekkan jaringan orbita Berdasarkan penelitian Chawalla et al., dari 10
operasi soket (eviscerasi, enukleasi, dan eksenterasi) yang dilakukan terdapat 1
komplikasi soket kontraktur. Terjadinya soket kontraktur ini akan merugikan pasien
baik itu secara biaya, waktu maupun secara psikologis. Growth factor dan fibroblas
memegang peranan penting dalam penyembuhan luka. VEGF-A adalah profibrotic
factor dalam proses penyembuhan luka pasca operasi.

Beberapa penelitian telah dilakukan untuk mengetahui pencegahan
terhadap terjadinya fibrosis. Mitomycin C (MMC) sebagai antimetabolit dan
Triamsinolon asetonide (TCA) sebagai anti inflamasi menurunkan aktivitas
fibroblas. . MMC dan TCA digunakan dalam operasi glaukoma dan pterigium untuk
mencegah fibrosis. MMC dan TCA mempunyai efek samping seperti kemosis,
penundaan penyembuhan konjungtiva, penipisan sklera hingga scleral melting.

Penggunaan fibrin glue sebagai terapi alternatif untuk mencegah
terjadinya fibrosis telah banyak diterapkan di bidang oftalmologi. Fibrin glue
mampu menghambat reaksi inflamasi berlebihan dan menurunkan aktivitas
fibroblas. Fibrin glue memiliki keunggulan karena dapat diisolasi secara
autologous, murah, tidak toksik, mudah terurai, dan aman karena minimal terjadi
reaksi penolakan. Fibrin glue telah digunakan secara luas, termasuk dalam operasi
trabekulektomi, pterigium, strabismus dan vitrektomi, namun hingga saat ini masih
belum terdapat studi yang meneliti efektifitas fibrin glue dalam operasi soket.

Penelitian ini bertujuan untuk menganalisis pengatuh pemberian MMC,
TCA, dan fibrin glue terhadap ekspresi VEGF pada jaringan tenon konjungtiva
hewan coba pasca evisreasi. Hewan coba adalah kelinci putih New Zealand
(Orictolagus cuniculus) jantan yang dilakukan eviserasi kemudian diberikan injeksi
tunggal subkonjungtiva yang berbeda pada masing-masing kelompok. Hewan coba
dibagi menjadi empat kelompok, yaitu: kelompok kontrol, kelompok dengan injeksi
MMC, kelompok dengan injeksi TCA, dan kelompok dengan injeksi fibrin glue.
Observasi dilakukan selama 14 hari sebelum dilakukan pengamatan secara
histopatologis pada jaringan tenon konjungtiva hewan coba.

Hasil penelitian ini menunjukkan bahwa terdapat perbedaan ekspresi
VEGF yang signifikan pada keempat kelompok dengan p=0,013. Kelompok
kontrol memiliki nilai median ekspresi VEGF tertinggi (Median=12) dan MMC
dengan ekspresi terendah (Median=2). Didapatkan perbedaan penurunan ekspresi
VEGF yang signifikan secara statistik pada seluruh kelompok yang diberikan
injeksi dibandingkan dengan kontrol (p<0,05). Hasil uji statistik antar kelompok

X

TESIS PENGARUH FIBRIN GLUE... IVON BREMMY WYDHA S



IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

yang diberikan injeksi adalah tidak didapatkan perbedaan yang signifikan secara
satistik.

Pada penelitian ini MMC memiliki penurunan ekspresi VEGF terendah
dibandingkan dengan kontrol (p=0,008) dan secara histologi didapatkan sebukan
sel radang yang paling minimal. Hasil ini mendukung penelitian oleh Tawfik, et al.
yang menyatakan bahwa MMC paling efektif dalam menekan proses fibrosis. .
MMC dapat menurunkan angka rekurensi terjadinya pterigium dengan menekan
angiogenesis dan proliferasi fibroblas, dengan cara menghambat NLRP3/Caspase |
dan faktor inflamasi seperti VEGF. Efek dari MMC sangat tergantung terhadap
dosis yang digunakan, MMC dapat diaplikasikan secara subkonjungtiva atau dalam
bentuk tetes mata.

TCA memiliki kemampuan dalam menurunkan ekspresi VEGF secara
signifikan jika dibandingan dengan kontrol (p=0,014). Walaupun pada penelitian
ini perbedaan antara MMC dan TCA tidak berbeda bermakna secara statistik,
namun MMC masih tetap lebih superior dalam menekan angka fibrosis yang terlihat
dari intensitas pewarnaan yang lebih pekat pada TCA dibandingkan MMC. Hal ini
serupa dengan penelitian lain yang menunjukkan bahwa MMC dan TCA superior
dalam mencegah fibrosis dibandingkan dengan kontrol.

Fibrin glue yang dibuat secara autologus pada penelitian ini juga mampu
menurunkan ekspresi VEGF secara signifikan dibandingkan dengan kontrol
(p=0,015) serta dapat mempertahankan keutuhan epitel dan mengurangi sebukan
sel radang. Hasil yang menarik adalah tidak ada perbedaan yang signifikan antara
fibrin glue dibandingkan dengan MMC (p=0,228) dan TCA (p=0,449). Hal dapat
diartikan bahwa fibrin glue dapat menjadi sebuah terapi alternatif pada model
penyembuhan luka aktif pascaeviserasi untuk mencegah soket kontraktur.
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SUMMARY

Effects of Fibrin Glue, Mitomycin-C, and Triamcinolone Acetonide
on Vascular Endothelial Growth Factor (VEGF) Expression in Conjunctival
Tenon Tissue Following Evisceration
(Experimental Laboratory Study on Oryctolagus cuniculus)

Ivon Bremmy Wydha Saputro, Yulia Primitasari, Susy Fatmariyanti, Dyah
Fauziah, Budi Utomo

A contracted socket is a common problem after socket surgery. A
contracted socket is caused by fibrosis which causes shortening of the orbital tissue.
Based on the research of Chawalla et al., from 10 socket operations (evisceration,
enucleation, and exenteration) performed, there was one complication of socket
contracture. This socket contracture will harm the patient in terms of cost, time, and
psychologically. Growth factors and fibroblasts play an essential role in wound
healing. VEGF-A is a profibrotic factor in the postoperative wound healing process.

Several studies have been conducted to determine the prevention of
fibrosis. Mitomycin C (MMC) as an antimetabolite and Triamcinolone acetonide
(TCA) as an anti-inflammatory reduce fibroblast activity. . MMC and TCA are used
in glaucoma and pterygium surgery to prevent fibrosis. MMC and TCA have side
effects such as chemosis, delayed conjunctival healing, and thinning of the sclera
to scleral melting.

The use of fibrin glue as an alternative therapy to prevent fibrosis has been
widely applied in the field of ophthalmology. Fibrin glue can inhibit excessive
inflammatory reactions and reduce fibroblast activity. Fibrin glue is autologous,
inexpensive, non-toxic, easy to decompose, and safe because minimal rejection
reactions occur. Fibrin glue has been widely used in trabeculectomy, pterygium,
strabismus, and vitrectomy operations. Still, until now, no studies have examined
the effectiveness of fibrin glue in socket surgery.

This study aimed to analyze the effect of MMC, TCA, and fibrin glue on
VEGF expression in the conjunctival tenon tissue of experimental animals after
evisceration. The experimental animal was a male New Zealand white rabbit
(Oryctolagus cuniculus), eviscerated and given a different subconjunctival single
injection in each group. Experimental animals were divided into four groups:
control group, group with MMC injection, group with TCA injection, and group
with fibrin glue injection. Observations were carried out for 14 days before
histopathological observations were made on the tenon conjunctival tissue of
experimental animals.

This study's results indicate significant differences in VEGF expression in
the four groups with p=0.013. The control group had the highest median value of
VEGF expression (Median=12) and MMC with the lowest expression (Median=2).
There was a statistically significant difference in the decrease in VEGF expression
in all groups given the injection compared to the control (p<0.05). The results of
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statistical tests between groups that were given the injection were not statistically
significant differences.

In this study, MMC had the lowest decrease in VEGF expression compared
to control (p=0.008) and histologically, the least inflammatory cells were found.
These results support the research by Tawfik, et al. which stated that MMC was
most effective in suppressing the fibrosis process. MMC can reduce the recurrence
rate of pterygium by suppressing angiogenesis and fibroblast proliferation, by
inhibiting NLRP3/Capase 1 and inflammatory factors such as VEGF. The effect of
MMC is very dependent on the dose used, MMC can be applied subconjunctially
or in the form of eye drops.

TCA has the ability to significantly reduce VEGF expression when
compared to the control (p=0.014). Although in this study the difference between
MMC and TCA was not statistically significant, MMC was still superior in
suppressing the fibrosis rate as seen from the intensity of staining that was more
concentrated in TCA than MMC. This is similar to other studies showing that MMC
and TCA are superior in preventing fibrosis compared to controls.

Fibrin glue which was made autologously in this study was also able to
significantly reduce VEGF expression compared to controls (p=0,015) and could
maintain epithelial integrity and reduce inflammatory cell infiltration. The
interesting result was that there was no significant difference between fibrin glue
compared to MMC (p=0,228) and TCA (p=0.,449). This means that fibrin glue can
be an alternative therapy in the post-evisceration active wound healing model to
prevent socket contractures.

xiii
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ABSTRACT

Effects of Fibrin Glue, Mitomycin-C, and Triamcinolone Acetonide
on Vascular Endothelial Growth Factor (VEGF) Expression in Conjunctival
Tenon Tissue Following Evisceration
(Experimental Laboratory Study on Oryctolagus cuniculus)

Ivon Bremmy Wydha Saputro, Yulia Primitasari, Susy Fatmariyanti, Dyah
Fauziah, Budi Utomo

Purpose: To determine the effect of fibrin glue as an alternative antifibrotic agent
on the evisceration of rabbit models versus MMC and TCA on VEGF expression
as a marker of fibrosis.

Methods: We used twenty eye white rabbits species. The evisceration was carried
out and distributed to the animals in four experimental groups. In the control group,
we not applied treatment. MMC group, we administered 0.1 ml of mitomycin-C
(MMC) 0.4 mg/ml. In the TCA group, we administered 0.1 ml of TCA 40 mg/ml.
In fibrin glue group, we administered 0,1 ml of fibrin glue. The treatment was
performed subconjungtiva. After 14 day, rabbits conjunctiva and Tenon capsule
samples were cut. Immunoreactivity score (IRS) were used to analyze the
expression of VEGF in epithel conjungtiva.

Results: There was a statistically significant difference in vegf expression between
control group, MMC, TCA and fibrin glue group with p value 0,013 (p<0,05).
Where VEGF expression was highest for the control group followed by fibrin glue,
TCA and lowest expression for MMC group. The compared between the control
group and the three treatment groups were Mitomycin C group (p=0.008), TCA
group (p=0.014), and fibrin glue group (p=0.015); there were statistically
significant differences. Differences in VEGF expression between the three
treatment groups could not be proven statistically.

Conclusion: Fibrin glue is proven to reduce VEGF expression as a marker of
fibrosis, so that fibrin glue can be an alternative antifibrotic agent.

Keywords: fibrin glue, contracted socket, fibrosis, VEGF, MMC, TCA
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