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ABSTRAK 

Diabetes mellitus merupakan penyakit yang ditandai dengan hiperglikemia 

dan resistensi insulin yang dapat menyebabkan berbagai kerusakan jaringan salah 

satunya hepatoseluler. Umbi bit memiliki banyak komponen bioaktif yang berfungsi 

sebagai antioksidan, antiinflamasi, antidiabetes dan lainnya. Tujuan dari penelitian ini 

untuk mengetahui efektivitas ekstrak umbi bit terhadap profil fungsi hepar pada tikus 

(Rattus norvegicus) putih jantan galur wistar yang diinduksi aloksan yang diberikan 

secara intreperitoneal. Desain penelitian dengan Post Test Only Randomized Control 

Group Design. Populasi penelitian adalah tikus jantan galur wistar dengan usia 2-4 

bulan dan berat 200-250 gram. Penelitian membutuhkan 30 sampel yang 

dirandomisasi ke dalam 6 kelompok perlakuan yaitu pemberian aquadest sebagai 

kontrol normal, pemberian aloksan sebagai kontrol negatif, pemberian aloksan dan 

glibenklamid sebagai kontrol positif dan ekstrak etanol umbi bit dalam tiga dosis 

yang berbeda. Perlakuan dilakukan selama 14 hari dan pada hari ke-15 dilakukan 

pemeriksaan kadar SGPT dan SGOT. Hasil penelitian menunjukkan bahwa 

pemberian ekstrak etanol umbi bit (Beta Vulgaris L) dapat menurunkan kadar SGPT 

dan SGOT. Dosis 200 dan 300 mg/kgbb memiliki efek penurunan kadar SGPT dan 

SGOT. Dosis 300 mg/kg BB merupakan dosis yang paling efektif tetapi dosis 200 

mg/kgbb lebih efektif dibanding pemberian glibenklamid. Jadi berdasarkan hasil 

penelitian, umbi bit terbukti efektif dalam perbaikan profil fungsi hepar pada tikus 

yang diinduksi aloksan. 

 

Kata kunci : DM, Umbi Bit, SGPT, SGOT 
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ABSTRACT 

Diabetes mellitus is a disease characterized by hyperglycemia and insulin 

resistance which can cause various tissue damage, one of which is hepatocellular. 

Beetroot has many bioactive components that function as antioxidants, anti-

inflammatory, anti-diabetic and others. The purpose of this study was to determine 

the effectiveness of beetroot extract on liver function profiles in alloxan-induced male 

white rats (Rattus norvegicus) Wistar strain. Research design with Post Test Only 

Randomized Control Group Design. The study population was male rats with the 

Wistar strain, aged 2-4 months and weighing 200-250 grams. The study required 30 

samples randomized into 6 groups including aquadest as a normal control, alloxan as 

a negative control, alloxan and glibenclamide as a positive control and beetroot 

ethanol extract in three different doses. The treatment was carried out for 14 days and 

on the 15th day, SGPT and SGOT levels were examined. The results showed that 

administration of beetroot ethanol extract (Beta Vulgaris L) could reduce levels of 

SGPT and SGOT. Doses of 200 and 300 mg/kg have the effect of reducing SGPT and 

SGOT levels. A dose of 300 mg/kg BW is the most effective dose but a dose of 200 

mg/kg BW is more effective than glibenclamide. Based on the results of the study, 

beetroot proved to be effective in improving the liver function profile in alloxan-

induced rats. 

 

Keyword : DM, Beetroot, SGPT, SGOT.   



ix 
 

      

 

DAFTAR ISI 

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

PERNYATAAN ORISINALITAS ..................................................................................ii 

HALAMAN PERSETUJUAN ....................................................................................... iii 

LEMBAR PENGESAHAN ............................................................................................. iv 

KATA PENGANTAR ...................................................................................................... v 

ABSTRAK ...................................................................................................................... vii 

ABSTRACT.................................................................................................................... viii 

DAFTAR ISI ................................................................................................................... ix 

DAFTAR TABEL ........................................................................................................... xi 

DAFTAR GAMBAR ...................................................................................................... xii 

DAFTAR SINGKATAN ...............................................................................................xiii 
 

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

PENDAHULUAN ............................................................................................................ 1 

1.1. Latar Belakang..................................................................................................... 1 

1.2. Rumusan Masalah ................................................................................................ 4 

1.3. Tujuan Penelitian ................................................................................................. 4 

1.3.1. Tujuan umum ............................................................................................... 4 

1.3.2. Tujuan khusus............................................................................................... 4 

1.4. Manfaat Penelitian ............................................................................................... 5 

1.4.1. Bagi Peneliti ................................................................................................. 5 

1.4.2. Bagi Institusi Pendidikan .............................................................................. 5 

1.4.3. Bagi Masyarakat ........................................................................................... 5 

1.5. Orisinalitas Penelitian .......................................................................................... 6 
 

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

TINJAUAN PUSTAKA ................................................................................................... 9 

2.1. Tinjauan Penelitian .................................................................................................. 9 

2.1.1. Diabetes Mellitus (DM) ..................................................................................... 9 

2.1.2. Profil Hepar Pada Penderita DM ................................................................. 17 

2.1.3. Umbi Bit (Beta Vulgaris L) ......................................................................... 20 

2.1.4. Aloksan ...................................................................................................... 26 

2.2 Kerangka Teori .................................................................................................. 28 

2.3 Kerangka Konsep .............................................................................................. 29 

2.4. Hipotesis ............................................................................................................... 29 
 

BAB III ........................................................................................................................... 30 

METODE PENELITIAN .............................................................................................. 30 

3.1 Jenis dan Rancangan Penelitian ............................................................................. 30 

3.2 Lokasi dan Waktu Penelitian ................................................................................. 30 

3.3 Subyek Penelitian .................................................................................................. 30 



x 
 

      

 

3.4 Instrumen Penelitian .............................................................................................. 33 

3.5 Prosuder Pengambilan data.................................................................................... 35 

3.6 Alur Penelitian ...................................................................................................... 38 

3.7 Pengolahan dan Analisis Data ............................................................................... 39 
 

BAB IV ........................................................................................................................... 40 

HASIL PENELITIAN DAN ANALISIS DATA ........................................................... 40 

4.1 Hasil Penelitian dan Analisis Data ......................................................................... 40 
 

BAB V ............................................................................................................................. 49 

PEMBAHASAN ............................................................................................................. 49 
 

BAB VI ........................................................................................................................... 55 

PENUTUP ...................................................................................................................... 55 

6.1 Kesimpulan ........................................................................................................... 55 

6.2 Saran ..................................................................................................................... 55 

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

LAMPIRAN ................................................................................................................... 64 

Lampiran 1. Ethical Clearance ......................................................................................... 64 

Lampiran 2. Surat Izin Penelitian ..................................................................................... 65 

Lampiran 3. Hewan Uji Sebelum Perlakuan dan 3-6 Hari Setelah Injeksi Aloksan ........... 66 

Lampiran 4. Kadar SGPT dan SGOT Hewan Uji Setelah Perlakuan Hari ke-15 ............... 67 

Lampiran 5. Hasil Analisa Statistik Kadar SGPT ............................................................. 68 

Lampiran 6. Hasil Analisa Statistik Kadar SGOT ............................................................. 77 

Lampiran 7. Dokumentasi Penelitian ................................................................................ 86 

 

 

 
  



xi 
 

      

 

DAFTAR TABEL 

 

Tabel 1.1 Orisinalitas Penelitian……………………………………………………6 

Tabel 2.1 Jenis-Jenis Insulin Berdasarkan Farmakokinetiknya……………………15 

Tabel 2.2 Komposisi Umbi Bit / 100 gram………………………………………...23 

Tabel 3.1 Definisi Operasional…………………………………………………….33 

Tabel 4.1 Hasil Univariat Kadar SGPT…………………………………………....40 

Tabel 4.2 Hasil Univariat Kadar SGOT…………………………………………...42 

Tabel 4.3 Uji Normalitas, Homogenitas dan Kruskal-Wallis Kadar SGPT…….....44 

Tabel 4.4 Uji Mann-Whitney Kadar SGPT………………………………………..45 

Tabel 4.5 Uji Normalitas, Homogenitas dan Kruskal-Wallis Kadar SGOT……....46 

Tabel 4.6 Uji Mann-Whitney Kadar SGOT……………………………………….47 
 

  



xii 
 

      

 

DAFTAR GAMBAR 

 

Gambar 2.1 Kerangka Teori……………………………………………………….28 

Gambar 2.2 Kerangka Konsep…………………………………………………….29 

Gambar 3.1 Alur Penelitian………………………………………………………..38 

Gambar 4.1 Diagram rerata Kadar SGPT………………………………….............41 

Gambar 4.2 Diagram rerata Kadar SGOT…………………………………............42  



xiii 
 

      

 

DAFTAR SINGKATAN 

DM  : Diabetes Mellitus 

WHO  : World Health Organization 

IDF  : International Diabetes Federation 

DAG  : Diasilgliserol 

PKC  : Protein Kinase-C 

NADPH : Nicotinamide Adenine Dinucleotide Phosphate 

ROS  : Reactive Oxygen Species 

PPAR Alfa : Peroxisome Proliferator-Activated Receptor Alpha 

FFA  : Free Fatty Acid 

SGPT  : Serum Glutamic Pyruvate Transaminase 

SGOT  : Serum Glutamic Oxaloacetic Transaminase 

T2DM  : Tipe 2 Diabetes Mellitus 

IMT  : Indeks Massa Tubuh 

HbA1c  : Haemoglobin A1c 

OGTT  : Oral Glucose Tolerance Test 

ADA  : Association Diabetes American 

NAFLD : Non Alcoholic Fatty Liver Disease 

DNL  : De Novo Lipogenesis 

SREBP-1C : Sterol Receptor Binding Protein-1c 

ChREBP : Carbohydrate Reseptor Binding Protein 

TAG  : Triasilgliserol 

TNF Alfa : Tumor Necrosis Factor Alfa 

AST  : Aminotransferase Aspartat 

ALT  : Alanine Transaminase  

ALP  : Alkaline Phospatase 

GGT  : Gamma Gutamyl Transferase 

NASH  : Non Alcoholic Steatosis Hepatic 

NO  : Nitric Oxide 

RONS  : Reactive Oxygen Nitrogen Species 

STZ  : Streptozotocin 

ALX  : Aloksan 

 
 

 

 
 

 

 

 
 

 

 


	PERNYATAAN ORISINALITA
	HALAMAN PERSETUJUAN
	LEMBAR PENGESAHAN
	KATA PENGANTAR
	ABSTRAK
	ABSTRACT
	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR
	DAFTAR SINGKATAN
	BAB I
	PENDAHULUAN
	1.1.   Latar Belakang
	1.2. Rumusan Masalah
	1.3. Tujuan Penelitian
	1.3.1. Tujuan umum
	1.3.2. Tujuan khusus

	1.4. Manfaat Penelitian
	1.4.1. Bagi Peneliti
	1.4.2. Bagi Institusi Pendidikan
	1.4.3. Bagi Masyarakat
	1.4.4. Bagi Tenaga Kesehatan

	1.5. Orisinalitas Penelitian

	BAB II
	TINJAUAN PUSTAKA
	2.1. Tinjauan Penelitian
	2.1.1. Diabetes Mellitus (DM)
	1.
	2.
	2.1.
	2.1.2. Profil Hepar Pada Penderita DM
	2.1.3. Umbi Bit (Beta Vulgaris L)
	2.1.4. Aloksan

	2.2 Kerangka Teori
	2.3 Kerangka Konsep
	2.4. Hipotesis

	BAB III
	METODE PENELITIAN
	3.1 Jenis dan Rancangan Penelitian
	3.2 Lokasi dan Waktu Penelitian
	3.3 Subyek Penelitian
	3.4 Instrumen Penelitian
	3.5 Prosuder Pengambilan data
	3.6 Alur Penelitian
	3.7 Pengolahan dan Analisis Data
	3.4.
	3.5.
	3.6.
	3.7.
	3.8.

	BAB IV
	HASIL PENELITIAN DAN ANALISIS DATA
	4.1 Hasil Penelitian dan Analisis Data
	BAB V
	PEMBAHASAN
	BAB VI
	PENUTUP
	6.1 Kesimpulan
	6.2 Saran
	DAFTAR PUSTAKA
	LAMPIRAN
	Lampiran 1. Ethical Clearance
	Lampiran 2. Surat Izin Penelitian
	Lampiran 3. Hewan Uji Sebelum Perlakuan dan 3-6 Hari Setelah Injeksi Aloksan
	Lampiran 4. Kadar SGPT dan SGOT Hewan Uji Setelah Perlakuan Hari ke-15
	Lampiran 5. Hasil Analisa Statistik Kadar SGPT
	Lampiran 6. Hasil Analisa Statistik Kadar SGOT
	Lampiran 7. Dokumentasi Penelitian

