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ABSTRACT 

 

 

OSTEOGENESIS ENHANCEMENT BY COMBINATION OF HYDROXY 

APATITE AND ELLAGIC ACID APPLIED ON BONE DEFECT  

 (STUDY ON RAT RATTUS NOVERGICUS) 

 

 

Agung Satria Wardhana 

 

 

Background: Bone defect diseases have a high prevalence in Indonesia. Most 

common therapy for bone defect is bone graft. The graft will initiate osteogenesis 

on the defect area. Study has prove that phenol compound, as antioxydant and 

antiinflammation agent, can increase bone formation in bone defect. Current 

research indicate that Ellagic acid, a phenolic anti-oxidant, have a benefit in healing 

of bone and wound. Combination between hidroxy apatite and EA is expected to 

increase osteogenesis proccess. Osteogenesis can be determined with some 

mollecular expression, such as osteocalcin, receptor activator nuclear kappa B 

ligand (RANKL) and osteoprotegerin (OPG). The purpose of this research is to 

analyze bone defect’s osteogenesis after application of combination of hidroxy 

apatite and 3% ellagic acid through the expression of osteocalsin, RANKL, OPG, 

osteoblast and osteoclast. Method: This is a true experimental research using post-

test only with control group design. Our subjects are 30 wistar rats with bone dfect 

made in left femur, devided in six groups. Each group consist of five rats and 

divided as: (1) Negative control. Bone defect treated with polyethylene glycol, (2) 

Positive control treated with hidroxy apatite, and (3) group treated with 

combination of hidroxy apatite and ellagic acid. The subject sacrificed in day seven 

anad 14. Result: The result shown in treatment group, when compared to control 

groups, have a significant increase of osteocalcin and OPG expressions (P<0.05), 

otherwie the expression of RANKL and osteoclast significantly decrease (P<0,05) 

Conclusion: Group with ellagic acid combination show enhancement of 

osteocalcin, OPG and osteoblas expression, and lower the expression of RANKL 

and osteoclast.  

Keywords: Osteogenesis, hidroxy apatite, ellagic acid, osteocalcin, RANKL, OPG.  
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RANKL  : Receptor Activator of Nuclear Factor Kappa β Ligand 
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TGF-β  : Transforming Growth Factor 
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RA   : Random Allocation 

HE   : Haematoxillyn Eosin 
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BHK-21  : Baby Hamster Kidney  
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