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RINGKASAN  

 Lupus Eritematosus Sistemik (LES) merupakan penyakit autoimun kronis 

yang disebabkan akibat respon tubuh yang menyimpang terhadap self-antigen 

sehingga terjadi kerusakan pada berbagai organ dan jaringan terutama ginjal. Ginjal 

merupakan organ yang paling sering terlibat dan rusak parah pada pasien LES yang 

pada akhirnya meningkatkan mortalitas dan morbiditas serta menurunkan kualitas 

hidup pasien lupus. Sampai saat ini pendekatan terapi yang dilakukan kurang 

optimal dalam menghambat kerusakan ginjal serta menimbulkan efek samping 

yang signifikan terutama infeksi. Kerusakan ginjal makin diperparah dengan 

pengobatan jangka panjang LES yang dapat menimbulkan efek samping besar dan 

non-spesifik. Pengobatan utama LES masih befokus pada glukokortikoid dan 

imunosupresan yang memiliki efek samping luas sehingga penggunaan jangka 

panjang akan menimbulkan masalah serius pada penderita LES bahkan kematian. 

Ekstrak Nigella sativa (N. sativa) merupakan tumbuhan yang dapat memodulasi 

sistem imun pada penyakit autoimun lain namun belum diteliti pada LES. Dengan 

komponen aktif thymoquinone (TQ) yang terbukti mampu meregulasi sitokin 

proinflamasi dan autoantibodi, pemberian ekstrak N.sativa yang cukup terjangkau 

pada penderita lupus diharapkan mampu mencegah progresivitas lupus dengan efek 

samping sangat minim. Penelitian ini berjenis eksperimental murni (true 

experimental) dan dilakukan secara in vivo dengan menggunakan mencit BALB/c 

sebagai subyek penelitian. Desain penelitian yang digunakan adalah randomized 

post test only control group design. Sampel dilakukan randomisasi alokasi awal ke 

kelompok penelitian secara acak, yaitu kelompok kontrol (12 tikus) dan kelompok 

perlakuan (48 tikus), setelah menjadi mencit model lupus dirandomisasi lagi 

menjadi 4 kelompok (kontrol positif, plasebo, steroid dan N.sativa). Sejumlah 48 

mencit BALB/c betina usia 6-8 minggu dengan berat badan rata-rata 20-30 gram 

dibagi secara acak menjadi dua kelompok yaitu kelompok mencit model lupus: 

mencit diinjeksi pristane sebanyak 0,5 ml secara intraperitoneal dan kelompok 

kontrol negatif: mencit sehat tanpa injeksi pristane maupun intervensi plasebo, 

prednison, ekstrak N.sativa setelah 16 minggu, kemudian dilakukan pemeriksaan 

kadar anti-dsDNA. Mencit dibagi menjadi 5 kelompok yaitu: K(-) (mencit sehat), 

K(+) (diinduksi pristane (MML) tanpa perlakuan), plasebo (MML dan diberikan 

Na CMC 0,2%), steroid (MML dan diberikan prednison 1 mg/kg BB) dan N.sativa 

(MML dan diberikan N.sativa 4,8 g/kg BB atau setara thymoquinone 10,8 mg/kg 

BB). Mencit model lupus dan kontrol negatif selanjutnya diperiksakan biomarker 

LES (kadar antibodi anti-dsDNA, Jumlah absolut sel Treg dan ekspresi Interleukin 

(IL-6, IL-17, dan IL-23)) dan histopatologi kerusakan ginjal. Keseluruhan data yang 

diperoleh dibandingkan antara kelompok kontrol negatif dan positif untuk 

mengaetahui efek model lupus terhadap biomarker dan kerusakan ginjal, kemudian 

dibandingkan kelompok kontrol negatif, kontrol positif, plasebo, steroid dan 

N.sativa untuk mengetahui efek perlakuan terhadap biomarker dan kerusakan 
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ginjal. Analisa statistik menggunakan Software Statistical Product and Service 

Solution (SPSS) versi 25. Hasil penelitian menujukkan efek model lupus terhadap 

biomarker dan kerusakan ginjal yang berbeda secara signifikan dengan presentase 

ekspresi sitokin IL-6 (P<0,001), IL-23 (P<0,001), IL-17 (P<0,001) dan antibodi 

anti-dsDNA (P<0,001) yang lebih tinggi pada kelompok kontrol positif dibanding 

kontrol negatif.  Persentase jumlah sel Treg pada kelompok kontrol negatif dan 

positif juga ditemukan berbeda signifikan (P<0,001) dengan rerata persentase 

jumlah absolut sel Treg lebih tinggi pada kelompok kontrol negatif dibandingkan 

dengan kontrol positif. Hasil analisis kerusakan ginjal ditemukan median derajat 

kerusakan jaringan ginjal lebih tinggi pada kelompok kontrol positif dibandingkan 

kontrol negatif (P<0,001). Hasil penelitian perbedaan efek perlakuan terhadap 

biomarker LES dan  kerusakan ginjal ditemukan berbeda signifikan (P<0,001) 

dengan keterangan bahwa ekspresi sitokin IL-6 pada kelompok steroid lebih tinggi 

secara signifikan bila dibandingkan dengan kelompok N. sativa (p<0,05), 

Persentase ekspresi IL-23 pada kelompok steroid lebih tinggi secara signifikan bila 

dibandingkan dengan kelompok N. sativa (p<0,05), Persentase ekspresi IL-17 pada 

kelompok steroid lebih tinggi secara signifikan bila dibandingkan dengan kelompok 

N. sativa (p<0,05),   Rerata jumlah absolut sel Treg pada kelompok N. sativa lebih 

tinggi secara signifikan bila dibandingkan dengan kelompok plasebo (p<0,05),  

Kadar antibodi anti-dsDNA pada kelompok steroid lebih tinggi secara signifikan 

bila dibandingkan dengan kelompok N. sativa (p<0,05) dan derajat kerusakan 

jaringan ginjal pada kelompok steroid lebih tinggi secara signifikan bila 

dibandingkan dengan kelompok N. sativa (p<0,05). Penelitian ini menunjukkan 

bahwa N. sativa dapat menghambat kerusakan jaringan ginjal pada mencit model 

lupus dengan mempengaruhi aktivitas IL-6, IL-23, IL-17, Treg, antibodi anti-

dsDNA. Hasil analisis regresi kategorikal menunjukkan bahwa efek pemberian 

Nigella sativa dalam menghambat kerusakan jaringan ginjal pada mencit model 

lupus melalui 3 jalur yaitu: 1. Penurunan ekspresi IL-23, penurunan kadar ds-DNA 

dan hambatan kerusakan jaringan, 2. Penurunan kadar ds-DNA dan hambatan 

kerusakan jaringan, 3. Penurunan ekspresi IL-6 dan hambatan kerusakan jaringan.   

Berdasarkan hasil analisis tersebut, didapatkan besar efek Nigella sativa dalam 

menghambat kerusakan jaringan ginjal pada mencit model lupus sangat kuat (B=-

0,982) dengan mekanisme hambatan kerusakan jaringan ginjal paling kuat melalui 

jalur IL-23 dan ds-DNA (B= -0,593). Kesimpulan pada penelitian ini menunjukkan 

bahwa pemberian ekstrak N. Sativa mampu menurunkan ekspresi IL-6, IL-23, IL-

17 dan kadar antibodi anti-dsDNA namun menaikkan jumlah absolut Treg pada 

mencit model lupus. Pemberian ekstrak N. sativa juga menghambat kerusakan 

ginjal melalui mekanisme penurunan IL-23 yang berpengaruh pada penurunan 

antibodi anti-dsDNA.  
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SUMMARY 

 Systemic Lupus Erythematosus (SLE) is a chronic autoimmune disease 

caused by the body's distorted response to self-antigens resulting in damage to 

various organs and tissues, especially the kidneys. The kidney is the most frequently 

organ that involved and severely damaged in SLE patients which ultimately 

increases mortality and morbidity also decreases the quality of life for lupus 

patients. Nowdays, the therapeutic approach is less than optimal in inhibiting 

kidney damage and causing significant side effects, especially infection. Kidney 

damage is exacerbated by long-term treatment of SLE which can cause major and 

non-specific side effects. The main treatment for Systemic Lupus Erythematosus 

(SLE) is still focused on glucocorticoids and immunosuppressants which have wide-

ranging side effects so that long-term use will cause serious problems in SLE 

sufferers and even death. Nigella sativa extract is a plant with anti-inflammatory 

effects that can modulate the immune system in other autoimmune diseases but has 

not been studied in SLE. With the active component of thymoquinone (TQ) which 

can regulate pro-inflammatory cytokines and autoantibodies, giving an affordable 

N.sativa extract to lupus sufferers is expected to be able to prevent the progression 

of lupus with minimal side effects. This research was a true experimental in vivo 

research using BALB / c mice as research subjects. The research design used a 

randomized post-test only control group design. The sample was randomized to the 

initial allocation to the study group randomly, namely the control group (12 rats) 

and the treatment group (48 rats). After becoming lupus, it randomized again into 

4 groups (positive control, placebo, steroid, and N.sativa). A total of 48 female 

BALB / c mice aged 6-8 weeks with an average body weight of 20-30 grams were 

randomly divided into two groups, namely the lupus model group: mice were 

injected with 0.5 ml of pristane intraperitoneally and the negative control group: 

normal mice without pristane injection or placebo intervention, prednisone, 

N.sativa extrac.  Anti-dsDNA level was checked after 16 weeks. Mice were divided 

into 5 groups, namely: K (-) (healthy mice), K (+) (induced by pristane (MML) 

without treatment), Placebo (MML and given 0.2% Na CMC), Steroids (MML and 

given prednisone 1 mg/kg BW) and N. Sativa (MML and given N.sativa 4.8 g / kg 

BW or the equivalent of thymoquinone 10.8 mg/kg BW). SLE mice model and 

negative controls were examined for SLE biomarkers namely anti-dsDNA antibody 

levels, absolute Treg cell counts, and Interleukin expression (IL-6, IL-17, and IL-

23) also kidney damage histopatology. Overall obtained data were compared 

between negative and positive control groups to determine the effect of the lupus 

model on biomarkers and kidney damage. Then, it also compared with negative 

control, positive control, placebo, steroids, and N. Sativa group to determine the 

treatement effect on biomarkers and kidney damage. Statistical analysis using 

Statistical Product and Service Solution (SPSS) software version 25. The results 

showed that the effect of the lupus model on biomarkers and kidney damage was 
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significantly different from the expression percentage of the cytokines: IL-6 (P 

<0.001), IL-23 (P <0.001), IL-17 (P <0.001), and anti-dsDNA antibodies (P 

<0.001), which was higher in the positive control group than the negative control. 

The percentage  number of Treg cells in the negative and positive control groups 

was also found to be significantly different (P <0.001) with the mean percentage of 

Treg cells higher in the negative control group compared to the positive control. 

The result of kidney damage analysis found that the median degree of kidney tissue 

damage was higher in the positive control group than the negative control (P 

<0.001). The results of the study on differences in the treatment effect on SLE 

biomarkers and kidney damage were found to be significantly different (P <0.001) 

with the information that the expression of the cytokine IL-6 in the steroid group 

was significantly higher when compared to the N. Sativa group (p <0.05). IL-23 

expression in the steroid group was significantly higher when compared to the N. 

Sativa group (p <0.05). The percentage of IL-17 expression in the steroid group 

was significantly higher when compared to the N. Sativa group (p <0, 05), The 

mean absolute number of Treg cells in the Nigella sativa group was significantly 

higher when compared to the placebo group (p <0.05), The anti-dsDNA antibody 

level in the steroid group was significantly higher when compared to the N. Sativa 

group (p <0.05) and the renal tissue damage degree in the steroid group was 

significantly higher when compared to the Nigella sativa group (p <0.05). This 

study shows that Nigella sativa can inhibit kidney tissue damage in lupus mice by 

affecting the activity of IL-6, IL-23, IL-17, Treg, and anti-dsDNA antibody. The 

results of categorical regression analysis showed that the Nigella sativa 

administration effect in inhibiting lupus mice kidney tissue damage through 3 

pathways, namely: 1. Decreased IL-23 expression, decreased ds-DNA levels, and 

inhibited tissue damage, 2. Decreased ds-DNA levels and inhibition of tissue 

damage, 3. Decreased expression of IL-6 and inhibition of tissue damage. It was 

found that the Nigella sativa effect in inhibiting lupus mice kidney tissue damage 

was very strong (B = -0,982) with the strongest inhibition through IL-23 and ds-

DNA pathways (B = -0,593). The conclusion of this study shows that the 

administration of N. sativa extract can reduce the expression of IL-6, IL-23, IL-27, 

and anti-dsDNA antibody levels but increase the absolute number of Tregs in lupus 

mice model. The administration of N. sativa extract also inhibits kidney damage 

through decreasing IL-23 level which affects the decrease of anti-dsDNA 

antibodies. 

 

 

 


