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ABSTRACK 

POTENTIAL OF MORINGA OLEIFERA EXTRACT TO THE EXPRESSION 

OF INDUCIBLE NITRIC OXIDE SYNTHASE (INOS) IN THE 

GLOMERULUS OF RATTUS NORVEGICUS INJECTED 

CYCLOPHOSPHAMIDE 

Background: Cyclophosphamide is one of the anti-cancer drugs used today even 
though there are still side effects. Cyclophosphamide metabolism produces acrolein 
which has a toxic effect on the kidneys. Acrolein increases iNOS production 
resulting in an increase in NO. Excessive increase in NO can cause cell damage 
resulting in inflammation. Data on the use of cyclophosphamide at the Dharmais 
Cancer Hospital Jakarta for the period July 2012-July 2013 found that patient 
complaints were nausea (69.9%), vomiting (50.6%), leukopenia (96.2%), anemia 
(87.3%) and hemorrhagic cystitis (13.9%) even though this cyclophosphamide is 
still used as seen in Dr.M. Djamil Padang for the period January 2017 to July 2018, 
that is, in 14 cases of mammary carcinoma and 13 cases of glossitis carcinoma by 
11%. Moringa oleifera leaf extract is an ingredient that contains flavonoids which 
have the ability to reduce inflammation. Purpose: To determine the potential of 
Moringa oleifera extract to decrease the expression of inducible nitric oxide 
synthase (iNOS) in the glomeruli of white rats (Rattus norvegicus) injected with 
cyclophosphamide. Methods: Laboratory experimental study with a posttest only 
control group design. Consisting of 30 Rattus norvegicus which were divided into 
sample groups namely K1 (NaCl), K2 (NaCl and cyclophosphamide), and P 
(Moringa oleifera leaf extract). iNOS expression was obtained by 
immunohistochemical technique. Data were analyzed statistically with the Kruskal 
Wallis and Mann Whitney tests. Results: The decrease in iNOS in the P group was 
more than in the K1 and K2 groups. The Mann Whitney test showed a significant 
difference in iNOS expression between groups K1, K2 and P (p <0.05). 
Conclusion: Administration of moringa leaf extract (Moringa oleifera L.) has the 
potential to decrease the expression of inducible nitric oxide synthase (iNOS) in the 
glomeruli of white rats (Rattus norvegicus) injected with cyclophosphamide. 

Keywords: Cyclophosphamide, moringa oleifera, iNOS   
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ABSTRAK 

POTENSI PEMBERIAN EKSTRAK Moringa Oleifera TERHADAP 

EKSPRESI INDUCIBLE NITRIC OXIDE SYNTHASE (Inos) PADA 

GLOMERULUS Rattus Norvegicus YANG DIINJEKSI 

CYCLOPHOSPHAMIDE 

Latar belakang: Cyclophosphamide merupakan salah satu obat anti kanker yang 
digunakan saat ini meskipun masih terdapat efek samping. Metabolisme 
cyclophosphamide menghasilkan zat akrolein yang memiliki efek toksik terhadap 
ginjal. Akrolein meningkatkan produksi iNOS sehingga terjadi peningkatan NO. 
Peningkatan NO yang berlebih dapat meyebabkan kerusakan sel sehingga terjadi 
inflamasi. Data penggunaan cyclophosphamide Rumah Sakit Kanker Dharmais 
Jakarta periode Juli 2012-Juli 2013 didapatkan keluhan pasien yaitu mual (69,9%), 
muntah (50,6%), leukopenia (96,2%), anemia (87,3%) dan sistisis hemoragik 
(13,9%) walaupun demikian cyclophosphamide ini masih digunakan seperti yang 
terlihat pada RSUP dr.M. Djamil Padang periode Januari 2017 hingga Juli 2018 
yaitu, pada 14 kasus karsinoma mamae dan 13 kasus karsinoma glositis sebesar 
11%. Ekstrak daun Moringa oleifera merupakan bahan yang mengandung 
flavonoid yang memiliki kemampuan dalam penurunan inflamasi. Tujuan: 
Mengetahui potensi ekstrak Moringa oleifera terhadap penurunan ekspresi 
inducible nitric oxide synthase (iNOS) pada glomerulus tikus putih (Rattus 
norvegicus) yang diinjeksi cyclophosphamide. Metode: Studi eksperimental 
laboratorium dengan desain posttest only control group design. Terdiri dari 30 
Rattus norvegicus yang dibagi menjadi kelompok sampel yaitu K1 (NaCl), K2 
(NaCl dan cyclophosphamide), dan P (ekstrak daun Moringa oleifera). Ekspresi 
iNOS diperoleh dengan teknik imunohistokimia. Data dianalisis secara statistik 
dengan uji Kruskal Wallis dan Mann Whitney. Hasil: Penurunan iNOS pada 
kelompok P lebih banyak dari kelompok K1 dan K2. Uji Mann Whitney 
menunjukkan perbedaan yang signifikan ekspresi iNOS antar kelompok K1, K2 
dan P (p < 0,05). Kesimpulan: Pemberian ekstrak daun kelor (Moringa oleifera L.) 
berpotensi terhadap penurunan ekspresi inducible nitric oxide synthase (iNOS) 
pada glomerulus tikus putih (Rattus norvegicus) yang diinjeksi cyclophosphamide. 
 

Kata kunci: Cyclophosphamide, moringa oleifera, iNOS. 
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