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ABSTRAK 
 
Latar belakang: Antraks merupakan infeksi zoonosis yang disebabkan oleh 
Bacillus anthracis, dengan prevalensi yang semakin meningkat di Indonesia. Pada 
saat masuk ke tubuh inang, spora akan berubah menjadi bentuk vegetatif dan 
menghasilkan toksin yang memicu proses inflamasi, apoptosis, stres oksidatif dan 
disfungsi endotel. Proses ini dapat berlanjut menjadi Multi Organ Dysfunctions 
(MODs) pada kulit, paru, ginjal dan hati. Tujuan penelitian ini adalah menganalisis 
pengaruh Ekstrak Etanol Propolis (EEP) Gunung Lawu terhadap MODs pada tikus 
model antraks sistemik. 
Metode: Jenis penelitian ini adalah True Eksperimental post-test only control 
group design pada 40 tikus putih jantan Rattus Norvegicus yang diberikan EEP dan 
dibagi menjadi 5 kelompok, yaitu K adalah tikus yang diinduksi spora B. anthracis; 
P1 adalah tikus yang diberikan EEP 200 mg/kgBB 7 hari sebelum induksi spora     
B. anthracis dan dilanjutkan hingga 14 hari; P2 adalah tikus yang diinduksi spora 
B. anthracis dan diberikan EEP 200 mg/kgBB selama 14 hari; P3 adalah tikus yang 
diinduksi spora B. anthracis dan diberikan EEP 200 mg/kgBB selama 7 hari; dan 
P4 adalah tikus yang diinduksi spora B. anthracis dan diberikan Amoksisilin 9 mg/ 
8 jam + EEP 200 mg/kgBB selama 14 hari. Semua kelompok dilakukan 
pemeriksaan kadar TNF-α, MDA serum, caspase-3, e-selectin serum, dan 
imunohistokimia TNF-α dan e-selectin pada jaringan paru. 
Hasil: Ekstrak etanol propolis Gunung Lawu yang diberikan dengan dosis 200 
mg/Kg BB/ hari, menunjukkan perbedaan yang signifikan terhadap TNF-α, MDA 
serum, caspase-3 dan e-selectin (p<0.05) pada kelompok P1 dibandingkan dengan 
kelompok lain. Pemberian EEP pasca induksi selama 14 hari (kelompok P3) 
menunjukkan perbedaan yang signifikan dalam menurunkan TNF-α, MDA serum, 
caspase-3 dan e-selectin (p<0.05). Disfungsi organ hati yang dinilai dengan kadar 
SGPT serum dan ginjal melalui kadar kreatinin (p<0.001), sebagai marker MODs, 
terjadi perbaikan setelah pemberian EEP.      
Kesimpulan: Ekstrak etanol propolis Gunung Lawu dengan dosis 200 mg/Kg BB/ 
hari, terbukti berfungsi sebagai anti-inflamasi, antioksidan, anti-apoptosis, anti 
disfungsi endotel di tingkat seluler, sehingga dapat mencegah MODs.  
  
Kata kunci : antraks, ekstrak etanol propolis, apoptosis, inflamasi, nekrosis, MODs 
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ABSTRACT 
 
Background: Anthrax is a zoonotic infection caused by Bacillus anthracis, with an 
increasing prevalence in Indonesia. When they enter the host body, the spores will 
turn into a vegetative form and produce toxins that trigger inflammation, apoptosis, 
oxidative stress, and endothelial dysfunction. This process can progress to Multi-
Organ Dysfunctions (MODs) on the skin, lungs, kidneys, and liver. The purpose of 
this study was to analyze the effect of Mount Lawu Ethanol Extract of Propolis 
(EEP) in preventing the occurrence of MODs in systemic anthrax-rats model. 
Methods : This is a True Experimental post-test only control group design on 40 
male white rats Rattus Norvegicus given EEP and divided into 5 groups, i.e K is the 
mouse induced by B. anthracis spores; P1 were mice that were given EEP 200 
mg/kg BW 7 days before induction of B. anthracis spores and continued for up to 
14 days; P2 is a mouse induced by B. anthracis spores and given EEP 200 mg/kg 
BW for 14 days; P3 is a mouse induced by B. anthracis spores and given EEP 200 
mg/kg BW for 7 days; P4 were rats induced by B. anthracis spores and given 
Amoxicillin 9 mg / 8 hours + EEP 200 mg/kg BW for 14 days. All groups were 
examined for levels of TNF-α, serum MDA, caspase-3, serum E-selectin, and   
TNF-α and E-selectin immunohistochemistry in lung tissue. 
Results :  The ethanol extract of Gunung Lawu propolis given at a dose of 200 mg 
/ Kg BW / day, showed a significant difference to TNF-α, serum MDA, caspase-3 
and e-selectin (p <0.05) in the P1 group compared to other groups. Post-induction 
EEP administration for 14 days (P3 group) showed a significant difference in 
reducing TNF-α, serum MDA, caspase-3 and e-selectin (p <0.05). Liver 
dysfunction as assessed by serum and renal SGPT levels by creatinine levels (p 
<0.001), as a marker of MODs, improved after EEP administration. 
Conclusion: The ethanol extract of Mount Lawu propolis 200 mg/Kg BW/ day has 
proven as anti-inflammatory, antioxidant, anti-apoptotic, anti-endothelial 
dysfunction at the cellular level, which can prevent the decreased MODs.  
 
Keywords: anthrax, ethanol extract of propolis, inflammation apoptosis, necrosis, 
MODs 
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 ABC  :  Avidin Biotin Complex  
 ADMA : Asymmetric Dimethylarginine  
 ANTXR :   Anthrax Toxin Protein Receptor 
 AM  :   Alveolar macrophage    
 Apaf-1 :   Activated apoptosis factor 1 

ATP : Adenosine Tri Phospat  
BSL  : Biosafety Level 
cAMP : Cyclic Adenosine Monophosphate 
Caspase : Cysteine-Aspartate Protease 
CAT  : Catalase  
CAPE : Caffeic Acid Phenethyl Ester 
CD4 : Cluster of Differentiation 4 
CFU : Colony Forming Unit 
CMG2 : Capilary Morfogenesis 2 
CREB : cAMP Response Element Binding  
CRP : C-Reactive Protein 
CVP : Central Venous Pressure 
DAMP : Damage-Associated Molecular Pattern 
DISC : Death Inducing Signaling Complex 
EEP  : Extract Ethanol of Propolis 
EF  : Edema Factor 
EGF : Epidermal-Growth-Factor 
ERK : Extracelluler Signal-Regulated Kinase 
ET  : Edema Toxin 
GPX : Glutathione Peroxidase 
HMGB-1 : High-Mobility Group Box 1 
HR  : Heart Rate 
HSPs : Heat Shock Protein 
IAP  : Inhibitor Apoptosis Protein  
IHK  : Imunohistokimia 
IL  : Interleukin 
iNOS : Inducible Nitric Oxide Synthase  
IT  :  Intratrakheal  
JNK  : June N-Terminal Kinase 
KP  : Kontrol Positif 
LDCs : Lung dendritic cells 
LD50 :  50% Lethal doses  
LF  : Lethal Factor 
LPS  : Lipopolysaccaride 
LSAB : Labeled Streptavidin–Biotin  
LT  : Lethal Toxin 
MAPK : Mitogen-Activated Protein Kinases 
MAPKK : Mitogen-Activated Protein Kinase Kinase 
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MDA : Malondyaldehid 
MKK : MAP Kinase Kinase 
MLKL : Mixed-Lineage Kinase Domain-like Pseudokinase 
MMP : Matrix Metalloproteinase 
MODS :  Multi Organ Dysfunctions 
NADPH : Nicotinamide Adenine Dinucleotide Phosphate  
    Hidrogenase 
NALP1 : Nacht-LRR-YD-containing protein-1 

 NC3Rs : National Centre for the Replacement, Refinement  
     and Reduction of Animals in Research 

NFκβ : Nuclear Factor Kappa Beta  
NOD2 : Nucleotide Binding Oligomerization Domain  
    Containing Protein 2 
NO  :  Nitric Oxyde 
NOS :  Nitric Oxyde Syntase  
PA  : Protective Antigen 
PAU : Pusat Hewan Coba 
PBS  : Phosphate Buffered Saline 
PGE2 : Prostaglandin E2 
PKA : Protein Kinase A 
PKR : Protein Kinase Receptor 
PMN : Polimorfonuclear 
PON1 :  Paraoxonase  
RIPK1 : Receptor-Interacting Protein Kinase 1 
ROS : Reactive Oxygen Spesies 
SAPK : Stress Activatd Protein Kinase 
SC  :  Subcutan   
SGPT : Serum Glutamic Pyruvic Transaminase 
SOD : Super Okside Dismutase 
sRAGE : Soluble Receptor for Advanced Glycation End  
    Products  
STZ  : Streptozotocin  
OSI  : Oxidative Stress Index  
TAS :  Total Antioxidant Status 
TBA  : Thiobarbituric Acid 
TBARS : Thiobarbituric Acid Reactive Substance 
TEM8 : Tumor Endhotel Marker 8  
TGFβ1 : Transforming Growth Factor Beta-1 
Th1  : T Helper-1 
TLR2 : Toll-Like Receptor 2 
TNF-α : Tumor Necrosis Factor alpha  
TOS : Total Oxidan Status 
VCAM-1 : Vascular Cell Adhesion Molecule 1  
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