
 
 

i 
 

Karya Tulis Ilmiah 

 

PENGARUH PROPOLIS TERHADAP KADAR 

MALONDIALDEHID (MDA) PADA TIKUS MODEL DIABETIK 

(Kajian Diabetes Melitus sebagai Faktor Risiko Glaukoma) 

 

 

 

 

 

Disusun oleh 

SYIFA ALMAHIRA 

20190310054 

 

PROGRAM STUDI PENDIDIKAN DOKTER 

FAKULTAS KEDOKTERAN DAN ILMU KESEHATAN 

UNIVERSITAS MUHAMMADIYAH YOGYAKARTA 

2022  









 

vi  

DAFTAR ISI 

HALAMAN JUDUL……………………………...................................................i 

HALAMAN PENGESAHAN KTI ....................................................................... ii 

PERNYATAAN KEASLIAN TULISAN............................................................ iii 

KATA PENGANTAR ........................................................................................ iv 

DAFTAR ISI ...................................................................................................... vi 

DAFTAR TABEL ............................................................................................ viii 

DAFTAR GAMBAR .......................................................................................... ix 

DAFTAR SINGKATAN ..................................................................................... x 

INTISARI ........................................................................................................... xi 

ABSTRACT ...................................................................................................... xii 

BAB I .................................................................................................................. 1 

A. Latar Belakang .......................................................................................... 1 

B. Rumusan Masalah ..................................................................................... 3 

C. Tujuan Penelitian ...................................................................................... 4 

1. Tujuan Umum ........................................................................................ 4 

2. Tujuan khusus ........................................................................................ 4 

D. Manfaat Penelitian .................................................................................... 4 

E. Keaslian Penelitian .................................................................................... 5 

BAB II ................................................................................................................. 9 

A. Landasan Teori .......................................................................................... 9 

B. Kerangka Teori ....................................................................................... 21 

C. Kerangka Konsep .................................................................................... 22 

D. Hipotesis ................................................................................................. 23 

BAB III.............................................................................................................. 24 

A. Desain Penelitian ..................................................................................... 24 

B. Populasi dan Sampel Penelitian ............................................................... 24 

C. Lokasi dan Waktu Penelitian ................................................................... 26 

D. Variabel penelitian .................................................................................. 26 

E. Definisi Operasional ................................................................................ 27 

F. Alat dan Bahan Penelitian ....................................................................... 28 

G. Jalannya Penelitian .................................................................................. 29 

H. Analisis Data ........................................................................................... 32 



 

vii  

I. Etik Penelitian ......................................................................................... 32 

BAB IV ............................................................................................................. 35 

A. Hasil Penelitian ....................................................................................... 35 

B. Pembahasan ............................................................................................ 51 

C. Keterbatasan Penelitian ........................................................................... 53 

BAB V ............................................................................................................... 55 

A. Kesimpulan ............................................................................................. 55 

B. Saran ....................................................................................................... 55 

DAFTAR PUSTAKA ........................................................................................ 56 

LAMPIRAN ...................................................................................................... 61 

 

 

  



 

viii  

DAFTAR TABEL 

Tabel 1. Keaslian Penelitian ................................................................................. 5 

Tabel 2. Rerata Kadar GDP (mg/dL) Berdasarkan Waktu pada Masing-masing 

Kelompok Sampel ............................................................................................. 38 

Tabel 3. Perbedaan Rata-rata Kadar GDP (mg/dL) pada H0 ............................... 41 

Tabel 4. Perbandingan Beda Rata-rata Variabel Kadar GDP (mg/dL) pada H0 

Antar  Kelompok Sampel ................................................................................... 42 

Tabel 5. Perbedaan Rata-rata Kadar GDP (mg/dL) pada H14 ............................. 43 

Tabel 6. Perbandingan Beda Rata-rata Kadar GDP (mg/dL) pada H14 Antar 

Kelompok Sampel ............................................................................................. 44 

Tabel 7. Perbedaan Rata-rata Kadar GDP (mg/dL) pada H28 ............................. 45 

Tabel 8. Perbandingan Beda Rata-rata Kadar GDP (mg/dL) pada H28  Antar 

Kelompok Sampel ............................................................................................. 46 

Tabel 9. Perbedaan Rata-rata Kadar MDA Serum (nmol/dL) Menurut Kelompok 

Sampel ............................................................................................................... 48 

Tabel 10. Perbandingan Beda Rata-rata Kadar MDA Serum (nmol/dL) Antar 

Kelompok Sampel ............................................................................................. 48 

 

  



 

ix  

DAFTAR GAMBAR 

 

Gambar 1. Sepuluh Negara dengan Jumlah Penderita Diabetes (juta) Tertinggi 

Tahun 2019. ....................................................................................................... 10 

Gambar 2. Mekanisme Stres Oksidatif pada Hiperglikemia ................................ 12 

Gambar 3. Mekanisme Terjadinya Glaukoma..................................................... 14 

Gambar 4. Struktur Kimia MDA. Sumber : Surya IGP, 2012 ............................. 16 

Gambar 5. Produk peroksidasi lipid. .................................................................. 17 

Gambar 6. Kerangka Teori ................................................................................. 21 

Gambar 7. Kerangka Konsep ............................................................................. 22 

Gambar 8. Jalannya Penelitian ........................................................................... 29 

Gambar 9. Grafik Rerata Kadar GDP Berdasarkan Waktu pada Masing-masing 

Kelompok .......................................................................................................... 38 

Gambar 10. Diagram Batang Perbandingan Rata-rata Kadar GDP berdasarkan 

Waktu pada Masing-masing Kelompok .............................................................. 40 

Gambar 11. Grafik Perbedaan Rata-Rata Kadar GDP dan MDA ........................ 50 

 

  



 

x  

DAFTAR SINGKATAN 

 

O2−  : Superoksida  

•OH  : Radikal Hidroksil  

•OOH  : Radikal Peroksil  

ADA  : American Diabetes Association 

AGE  : Advanced Glycation End-products 

CAPE  : Caffeic Acid Phenetyl Ester  
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DM  : Diabetes Melitus 

DNA   : Deoxyribonucleic Acid 

eNOS  : endothelial Nitric Oxide Synthase  

GAPDH  : Glyceraldehyde-3-Phosphate Dehydrogenase  

H2O2  : Hidrogen Peroksida 

HNE  : 4-hidroksi-2-nonenal 

HPLC   : High Performance Liquid Chromatography  

IDF  : Internasional Diabetes Federation  

IL-10  : Interleukin-10 

IL-4  : Interleukin-4 

iNOS  : Nitric Oxide Synthase  

KEMENKES : Kementerian Kesehatan 

LDL  : Low-Density Lipoprotein 

MDA  : Malondialdehida 

NA    : Nikotinamide 

NADPH  : Nikotinamid Adenin Dinukleotida Fosfat 

NGSP  : National Glycohaemoglobin Standarization Program  

NO   : Nitric Oxide  

O2   : Oksigen  

O2•-  : Radikal ion superoksida  

PARP  : Poly-ADP Ribose Polimerase 

PAU  : Pusat Antar Universitas 

PERKENI  : Perkumpulan Endokrinologi Indonesia 

PKC  : Protein Kinase C 

PUFA   : Polyunsaturated Fatty Acids  

RGC  : Retinal Ganglion Cell  

ROOH  : Hidroperoksida 

ROS  : Reactive Oxygen Species  

SOD  : Superoksida dismutase 

STZ  : Streptozotocin 

TBARS  : Thiobarbituric Acid Reactive Substances  

TTGO  : Tes Toleransi Glukosa Oral  

UGM  : Universitas Gadjah Mada 

VLDL  : Very Low Density Lipoprotein 

WHO  : World Health Organization
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