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RINGKASAN

Pengaruh Perfusi Hipotermi Intraokuli Terhadap Kadar
Prostaglandin E2 dan Interleukin 1β pada Humor Akuos Pasca

Paparan Energi Ultrasonik Fakoemulsifikasi 
(Penelitian Eksperimental Pada Kelinci Putih New Zealand)

Ricky Rachmano Fitrawan, Wimbo Sasono, Dicky Hermawan, Hartono, 

Rachmah Indrawati

Energi  ultrasonik pada fakoemulsifikasi menghasilkan panas yang dapat 

meningkatkan respon inflamasi di bilik mata depan. Inflamasi setelah operasi 

katarak terjadi akibat rusaknya blood-aquous humor barrier dan lepasnya 

mediator-mediator inflamasi ke bilik mata depan. Inflamasi ini mencapai 

puncaknya pada hari pertama setelah operasi dan berkurang selama 2-3 minggu 

setelah operasi. Trauma operasi memicu pelepasan mediator inflamasi dan sitokin 

proinflamasi seperti prostaglandin E2 (PGE2) dan interleukin 1β (IL-1β).

Penggunaan perfusi hipotermi pada fakoemulsifikasi efektif untuk menurunkan 

edema kornea dan inflamasi bilik mata depan. Namun, penelitian terhadap 

konsentrasi sitokin dan mediator inflamasi di bilik mata depan pada 

fakoemulsifikasi dengan perfusi hipotermi masih belum banyak dilakukan.

Penelitian ini bertujuan untuk menganalisis pengaruh pemberian perfusi 

hipotermi terhadap respon inflamasi di BMD pasca prosedur fakoemulsifikasi 

dengan menilai kadar prostaglandin E2 dan  interleukin 1β pada humor akuos.

Hewan coba adalah kelinci putih jantan New Zealand yang diberikan paparan 

energi ultrasonik fakoemulsifikasi dengan pemberian perfusi intraokuli dengan 

suhu yang berbeda. Hewan coba dibagi menjadi dua kelompok, yaitu kelompok 

kontrol yang diberikan perfusi intraokuli suhu ruang (24oC), dan kelompok 

perlakuan yang diberikan perfusi intraokuli hipotermi (4oC). Pengambilan sampel 

humor akuos dilakukan sebelum prosedur fakoemulsifikasi dan hari pertama 

setelah operasi. Pemeriksaan kadar PGE2 dan IL-1β humor akuos menggunakan 

teknik ELISA.

Hasil evaluasi kadar PGE2 humor akuos pada hari pertama setelah

perlakuan didapatkan tidak ada perbedaan signifikan kadar PGE2 antara kelompok 

perlakuan dan kontrol (p=0,23). Pada kelompok perlakuan, rerata kadar PGE2 

sebelum tindakan sebesar 553,32 ± 25,15 pg/ml dan setelah tindakan sebesar 

464,63 ± 37,87 pg/ml (p=0,001). Pada kelompok kontrol, rerata kadar PGE2 

sebelum tindakan sebesar 585,88 ± 36,29 pg/ml dan setelah tindakan sebesar 

490,65 ± 45,19 pg/ml (p<0,001). Perubahan penurunan kadar PGE2 pada 

kelompok perlakuan sebesar 88,68 ± 46,22 pg/ml sedangkan kelompok kontrol 

sebesar 95,23 ± 36,38 pg/ml (p=0,75).
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Hasil evaluasi kadar IL-1β humor akuos pada hari pertama setelah 

perlakuan didapatkan tidak ada perbedaan signifikan kadar IL-1β antara kelompok 

perlakuan dan kontrol (p=0,28). Pada kelompok perlakuan, rerata kadar IL-1β

sebelum tindakan sebesar 11,23 ± 1,43 pg/ml dan setelah tindakan sebesar 8,93 ± 

0,62 pg/ml (p=0,002). Pada kelompok kontrol, rerata kadar IL-1β sebelum 

tindakan sebesar 11,15 ± 0,84 pg/ml dan setelah tindakan sebesar 9,56 ± 1,28 

pg/ml (p=0,003). Perubahan penurunan kadar PGE2 pada kelompok perlakuan 

sebesar 2,3 ± 1,39 pg/ml sedangkan kelompok kontrol sebesar 1,58 ± 1,00 pg/ml 

(p=0,26).

Kesimpulan dari penelitian ini didapatkan bahwa tidak terdapat perbedaan 

kadar PGE2 dan IL-1β humor akuos pasca paparan energi ultrasonik 

fakoemulsifikasi antara perfusi hipotermi dan perfusi suhu ruang intraokuli.

.
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SUMMARY

Effect of Intraocular Hypothermia Perfusion on Prostaglandin E2 
and Interleukin 1β Levels in Aqueous Humor After 
Phacoemulsification Ultrasonic Energy Exposure 

(Experimental Study on New Zealand White Rabbits)

Ricky Rachmano Fitrawan, Wimbo Sasono, Dicky Hermawan, Hartono, 

Rachmah Indrawati

Ultrasonic energy in phacoemulsification produces heat which can increase 

the inflammatory response in the anterior chamber. Inflammation after cataract 

surgery occurs due to the breakdown of the blood-aqueous humor barrier and the 

release of inflammatory mediators into the anterior chamber. This inflammation 

peaks on the first day after surgery and subsides for 2-3 weeks after surgery. 

Surgical trauma triggers the release of inflammatory mediators and 

proinflammatory cytokines such as prostaglandin E2 (PGE2) and interleukin 1β 

(IL-1β). The use of hypothermic perfusion in phacoemulsification is effective in 

reducing corneal edema and anterior chamber inflammation. However, research 

on the concentration of cytokines and inflammatory mediators in the anterior 

chamber of phacoemulsification with hypothermic perfusion has not been widely 

carried out.

This study aimed to analyze the effect of hypothermic perfusion on the 

inflammatory response in the anterior chamber after the phacoemulsification

procedure by assessing the levels of prostaglandin E2 and interleukin 1β in 

aqueous humor. The experimental animal was a male New Zealand white rabbit 

that was exposed to phacoemulsification ultrasonic energy by administering 

intraocular perfusion at different temperatures. Experimental animals were divided 

into two groups, the control group which was given intraocular perfusion at room 

temperature (240C), and the treatment group which was given hypothermic 

intraocular perfusion (40C). Aqueous humor sampling was performed before the 

phacoemulsification procedure and the first day after surgery. Examination of 

PGE2 and IL-1β levels of aqueous humor using ELISA technique.

The results of the evaluation of aqueous humor PGE2 levels on the first 

day after treatment showed that there was no significant difference in PGE2 levels 

between the treatment and control groups (p=0.23). In the treatment group, the 

mean level of PGE2 before treatment was 553.32 ± 25.15 pg/ml, and after 

treatment was 464.63 ± 37.87 pg/ml (p=0.001). In the control group, the mean 

level of PGE2 before treatment was 585.88 ± 36.29 pg/ml, and after treatment was 

490.65 ± 45.19 pg/ml (p<0.001). The decrease in PGE2 levels in the treatment 

group was 88.68 ± 46.22 pg/ml while the control group was 95.23 ± 36.38 pg/ml 

(p=0.75).
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The results of the evaluation of aqueous humor IL-1β levels on the first day 

after treatment showed that there was no significant difference in IL-1β levels

between the treatment and control groups (p=0.28). In the treatment group, the 

mean level of IL-1β before the procedure was 11.23 ± 1.43 pg/ml, and after the 

treatment was 8.93 ± 0.62 pg/ml (p=0.002). In the control group, the mean level 

of IL-1β before the procedure was 11.15 ± 0.84 pg/ml, and after the treatment was 

9.56 ± 1.28 pg/ml (p=0.003). The decrease in PGE2 levels in the treatment group 

was 2.3 ± 1.39 pg/ml while the control group was 1.58 ± 1.00 pg/ml (p=0.26).

This study concluded that there was no difference in the levels of PGE2 

and IL-1β of aqueous humor after exposure to ultrasonic phacoemulsification 

energy between hypothermic perfusion and intraocular room temperature 

perfusion.
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ABSTRAK

Pengaruh Perfusi Hipotermi Intraokuli Terhadap Kadar
Prostaglandin E2 dan Interleukin 1β pada Humor Akuos Pasca

Paparan Energi Ultrasonik Fakoemulsifikasi 
(Penelitian Eksperimental Pada Kelinci Putih New Zealand)

Ricky Rachmano Fitrawan, Wimbo Sasono, Dicky Hermawan, Hartono, 

Rachmah Indrawati

Pendahuluan: Perfusi hipotermia dapat digunakan sebagai terapi tambahan untuk 

mengurangi inflamasi bilik mata depan akibat panas yang dihasilkan oleh energi 

ultrasonik fakoemulsifikasi. Penelitian ini bertujuan untuk mengevaluasi 

konsentrasi prostaglandin E2 (PGE2) dan Interleukin 1β (IL-1β) dalam humor

akuos setelah perfusi hipotermia pada fakoemulsifikasi.

Metode: Enam belas kelinci putih New Zealand (n=16 mata) dilakukan paparan

energi ultrasonik fakoemulsifikasi dengan suhu cairan perfusi pada 40C (kelompok

perlakuan) atau 240C (kelompok kontrol). Pengambilan sampel humor akuos 

dilakukan sebelum prosedur fakoemulsifikasi dan hari pertama setelah operasi.

Rabbit PGE2 dan IL-1β ELISA Kit (Laboratorium Teknologi Bioassay) digunakan 

untuk pemeriksaan kadar PGE2 dan IL-1β dalam humor akuos.

Hasil: Rata-rata kadar PGE2 dan IL-1β setelah tindakan masing-masing adalah 

464,63 ± 37,87 dan 8,93 ± 0,62 pg/ml pada kelompok perlakuan dan 490,65 ± 

45,19 dan 9,56 ± 1,28 pg/ml pada kelompok kontrol. Tidak ada perbedaan 

bermakna antara konsentrasi PGE2 dan IL-1β pada kelompok perlakuan dan 

kontrol (semua p>0,05).

Kesimpulan: Penggunaan perfusi hipotermia tidak terbukti menurunkan inflamasi 

bilik mata depan berdasarkan konsentrasi PGE2 dan IL-1β pada akuos humor.

Kata kunci: perfusi hipotermia, fakoemulsifikasi, prostaglandin E2, interleukin 

1β.
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ABSTRACT

Effect of Intraocular Hypothermia Perfusion on Prostaglandin E2 
and Interleukin 1β Levels in Aqueous Humor After 
Phacoemulsification Ultrasonic Energy Exposure 

(Experimental Study on New Zealand White Rabbits)

Ricky Rachmano Fitrawan, Wimbo Sasono, Dicky Hermawan, Hartono, 

Rachmah Indrawati

Introduction: Hypothermic perfusion can be used as adjunctive therapy to reduce 

anterior chamber inflammation due to phacoemulsification. This study aims to

evaluate the prostaglandin E2 (PGE2) and Interleukin 1β (IL-1β) concentration in 

aqueous humor after hypothermic perfusion on phacoemulsification.

Methods: Sixteen New Zealand white rabbits (n=16 eyes) were exposed to 

ultrasound energy of phacoemulsification with perfusion fluid temperature at 40C

(treatment group) or 240C (control group). Aqueous humor sampling was

performed before the phacoemulsification procedure and the first day after 

surgery. Rabbit PGE2 and IL-1β ELISA Kits (Bioassay Technology Laboratory)

were used to determine the concentration of PGE2 and IL-1β in the aqueous 

humor.

Results: The mean PGE2 and IL-1β concentrations after treatment, respectively, 

were 464.63 ± 37.87 and 8.93 ± 0.62 pg/ml in the treatment group and 490.65 ± 

45.19 and 9.56 ± 1.28 pg/ml in the control group. There were no significant 

differences between the concentration of PGE2 and IL-1β in the treatment and 

control groups (all p>0.05).

Conclusion: The use of hypothermic perfusion is not proven to reduce anterior 

chamber inflammation based on PGE2 and IL-1β concentrations in aqueous

humor.

Keywords: hypothermic perfusion, phacoemulsification, prostaglandin E2,

interleukin 1β.
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