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ABSTRAK 

 

Efektivitas ekstrak Spirulina platensis sebagai antiinflamasi terhadap kadar TNF-

α, jumlah neutrofil, dan makrofag M2: studi pada tikus wistar  

yang dilakukan insisi kulit 

Riski Dwi Utami, Tri Nur Kristina, Renni Yuniati 

 

Latar belakang: Spirulina sp. memiliki potensi antiinflamasi seperti fikosianin yang 

memiliki sifat inhibitor selektif enzim cyclooxygenase-2 (COX-2). Enzim ini meningkat 

selama fase inflamasi. Selain itu, fikosianin juga mempengaruhi kadar TNF-α, jumlah 

neutrofil dan makrofag pada proses inflamasi. 

Tujuan: Membuktikan bahwa pemberian ekstrak Spirulina platensis dapat menurunkan 

kadar TNF-α, jumlah neutrofil dan meningkatkan jumlah makrofag M2 pada tikus 

wistar yang dilakukan insisi pada kulitnya. 

Metode: Penelitian ini menggunakan randomized post test only control group design. 

Tiga puluh dua (32) ekor tikus wistar jantan diinsisi kulitnya dan dibagi menjadi 4 

kelompok, yaitu kelompok yang diberi ekstrak S.platensis dosis 500 mg/kgBB/hari (X1) 

dan dosis 750 mg/kgBB/hari (X2), kelompok kontrol negatif dengan pemberian larutan 

salin (C1) serta kelompok kontrol positif dengan pemberian natrium diklofenak 

20mg/kgBB/hari (C2). Kadar TNF-α serum diperiksa pada hari ke-7 dan 14 dengan 

metode ELISA, sedangkan jumlah neutrofil dan makrofag M2 dihitung melalui biopsi 

jaringan dan pewarnaan haematoxylin eosin (HE) pada hari ke-14. Analisis data 

dilakukan dengan uji one way ANOVA dan dilanjutkan dengan Post Hoc Test LSD. 

Hasil: Kadar rerata TNF-α serum hari ke-7 kelompok X1, X2, C1, dan C2 adalah 

377,83; 232,42; 4634,08; 658,67 pg/ml dengan p < 0,001. Kadar rerata TNF-α serum 

hari ke-14 kelompok X1, X2, C1, dan C2 adalah 394,50; 180,33; 2980,33; 607,42 pg/ml 

dengan p < 0,001. Rerata jumlah neutrofil hari ke-14 kelompok X1, X2, C1 dan C2 

adalah 8,00; 6,83; 14,67; 11,17 dengan p < 0,001. Rerata jumlah makrofag hari ke-14 

kelompok X1, X2, C1 dan C2 adalah 15,50; 19,17; 6,33; 11,17 dengan p < 0,001. Post 

Hoc Test kadar TNF-α, jumlah neutrofil, dan makrofag M2 juga menunjukkan 

perbedaan bermakna antar kelompok. 

Simpulan: Pemberian ekstrak Spirulina platensis dosis 500mg/kgBB/hari dan 750 

mg/kgBB/hari dapat menurunkan kadar TNF-α serum dan jumlah neutrofil serta 

meningkatkan jumlah makrofag secara bermakna. 

 

Kata kunci: Spirulina platensis, antiinflamasi, TNF-α, neutrofil, makrofag 
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ABSTRACT 

Effectiveness of Spirulina platensis extract as an anti-inflammatory against TNF-α 

levels, amount of neutrophil count, and M2 macrophages:  

Study on wistar rats whose skin is incised   

Riski Dwi Utami, Tri Nur Kristina, Renni Yuniati 

 

Background: Spirulina sp. has potency of anti-inflammatory such as phycocyanin 

which has the selective inhibitor properties of the cyclooxygenase-2 (COX-2) enzyme. 

This enzyme increases during the inflammatory phase. In addition, phycocyanin also 

affects TNF-α levels, amount of neutrophil and macrophages in the inflammatory 

process. 

Objective: To prove that giving extract of Spirulina platensis can reduce of TNF-α 

levels, amount of neutrophil and increase amount of macrophages in white rats which 

are incised on their skin. 

Method: This study used a randomized post test only control group design. Thirty-two 

(32) male Wistar rats were incised with skin and splitted into 4 groups, namely the 

group given S.platensis extract at a dose of 500 mg/kgBW/day (X1) and a dose of 750 

mg/kgBW/day (X2), the negative control group by giving saline solution (C1) and 

positive control group by giving 20 mg/kgBW/day of sodium diclofenac (C2). Levels of 

TNF-α serum were examined on days 7 and 14 by the ELISA method, while amount of 

neutrophil and macrophage were calculated through tissue biopsy and haematoxylin 

eosin (HE) staining on the 14th day. Data analysis was performed with one way 

ANOVA test and continued with Post Hoc Test LSD. 

Results: The average level of TNF-α serum in the 7th day of the X1, X2, C1 and C2 

groups were 377.83; 232.42; 4634.08; 658.67 pg/ml with p <0.001. The average level of 

TNF-α serum in the 14th day in groups X1, X2, C1 and C2 were 394.50; 180.33; 

2980.33; 607.42 pg/ml with p <0.001. The average amount of neutrophils in the 14th 

day of X1, X2, C1 and C2 groups was 8.00; 6.83; 14.67; 11.17 (respectively) with p 

<0.001. The average amount of macrophages in the 14th day of X1, X2, C1 and C2 

groups was 15.50; 19.17; 6.33; 11.17 (respectively) with p <0.001. Post Hoc Tests for 

TNF-α levels, amount of neutrophil, and M2 macrophages also showed significant 

differences between groups. 

Conclusion: The giving of Spirulina platensis extract at a dose of 500 mg/ kgBW/ day 

and 750 mg/ kgBW/ day could reduce serum TNF-α levels, neutrophil counts and 

increase the number of macrophages, significantly. 

Keywords: Spirulina platensis, anti-inflammatory, TNF-α, neutrophils, macrophages 

 


