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ABSTRAK 
 
 

PERBANDINGAN EKSPRESI RUNT RELATED TRANSCRIPTION 
FACTOR-2 DAN OSTERIX PADA KULTUR HUMAN-UMBILICAL CORD 
MESENCHYMAL STEM CELL PASCA PAPARAN SCAFFOLD FREEZE 

DRIED BOVINE BONE DAN DEPROTEINIZED BOVINE  
BONE MINERAL  

 

Nugraha, Andreas Pratama 

 

Latar Belakang :  Tindakan rekonstruksi defek tulang di regio oral dan 

maksilofasial merupakan tantangan bagi  ahli bedah mulut dan maksilofasial. 

Autograft yang merupakan gold standard untuk rekonstruksi defek menyebabkan 

donor site morbidity. Rekonstruksi menggunakan Scaffold Xenograft telah banyak 

dilakukan dengan Deproteinized Bovine Bone Mineral (DBBM) dengan 

kekurangan berupa potensi osteoinduktif yang masih diragukan. Pengembangan 

material Freeze Dried Bovine Bone Scaffold dengan atau tanpa deselularisasi 

(FDBB dan dc-FDBB) dilakukan karena memiliki potensi osteoinduktif.  

Tujuan : Penelitian ini bertujuan untuk membandingkan potensi osteoinduktif 

antara FDBB, dc-FDBB dan DBBM  yang dipaparkan pada Human Umbilical 
Cord Mesenchymal Stem Cell (hUCMSC) melalui ekspresi gen RUNX2 dan OSX 

yang merupakan gen penanda aktivitas osteodiferensiasi  

Metode : Jenis penetlian adalah eksperimental laboratoris dengan memaparkan 

kultur sel hUCMSC pada conditioned medium (CM) scaffold FDBB, dc-FDBB 

dan DBBM. Pembuatan CM dengan rasio Scaffold : medium normal adalah 3:7. 

Ekspresi gen OSX dan RUNX2 diamati secara kuantitatif menggunakan RT-PCR 

pada hari ke-6 dan hari ke-12. Analisis distribusi data menggunakan Kolmogorov-

Smirnoff dan uji homoge������ �	�
��� �	�	�	
�� �	���� ��������� ����� �����	�����
selanjutnya menggunakan Analysis of Variance (ANOVA) dilanjutkan dengan uji 

post hoc Tuckey HSD (p<0.05) 

Hasil :  Terdapat perbedaan signifikan pada ekspresi RUNX2 dan OSX pada 

seluruh kelompok penelitian (p<0.05). Ekspresi RUNX2 pada FDBB meningkat 

secara signifikan pada hari ke-12 dibandingkan dc-FDBB dan DBBM (p<0.05). 

Ekspresi OSX paling tinggi pada kelompk control positif dan lebih signifikan 

dibamdingkan kelompok perlakuan (p<0.05). Ekspresi OSX mengalami 

penurunan pada hari ke-12 tanpa ada perbedaan signifikan antar kelompok 

perlakuan. 
Kesimpulan : FDBB Memiliki potensi osteoinduktif lebih paling tinggi pada 

ekspresi RUNX2 tetapi tidak pada ekspresi OSX yang cenderung mengalami 

penurunan pada hari ke-12. 

 

Kata Kunci : FDBB, DBBM, osteoinduktif, RUNX2, OSX. 
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ABSTRACT 
 

RUNT RELATED TRANSCRIPTION FACTOR-2 AND OSTERIX GENE 
COMPARISON BETWEEEN HUMAN-UMBILICAL CORD 

MESENCHYMAL STEM CELL   CUKTURE EXPOSED WITH FREEZE 
DRIED BOVINE BONE SCAFFOLD AND DEPROTEINIZED BOVINE 

BONE MINERAL 
 

Nugraha, Andreas Pratama 

 
Background : Maxillofacial Bone defect reconstruction remains a challenge for 
Oral and Maxillofacial Surgeon. Autograft was the gold standard for such defect 
but it often resulting in donor site morbidity. Xenograft such as Deproteinized 
Bovine Bone Mineral (DBBM) was developed and widely used to compensated 
those handicap whereas it has lack of osteoinductive capacity. Freeze Dried 
Bovine Bone Scaffold (FDBB) with or without decellularization (dc-FDBB) was 
developed and became good candidate as ideal scaffold because it has good 
osteoinductive properties.  
Purpose : This research aim to compare osteoinductive properties between 
FDBB, dc-FDBB dan DBBM  imbued with Human Umbilical Cord Mesenchymal 
Stem Cell (hUCMSC). It was measured by RUNX2 and OSX as early marker of 
osteogenesis.  
Methods : True experimental laboratory research was done by exposing 
hUCMSC cell culture to conditioned medium scaffold made by mixed it with 
normal medium with 3:7 ratio. RUNX2 and OSX gene expression was measured 
quantitatively with RT-PCR at 6th and 12th day. Data distribution analysis using 
Kolmogorov-Smirnoff ���� ����	
���
� �
��� ����	� �
�
�
��� Parametric data then 

analyzed by applying the analysis of variance (ANOVA) continued with post hoc 

Tuckey HSD test (p<0.05). 
Result:  RUNX2 and OSX expression were significantly different in all group 
(P<0,001). FDBB shows significant increase in RUNX2 compared to dc-FDBB 
and DBBM at 12th day (P<0,05). OSX expression was highest in Positive control 
group (P<0,05).OSX expression was downregulated in all of group at 12th day 
without significant difference between FDBB, dc-FDBB and DBBM  
Conclusion: FDBB has superior osteoinductivity compared to dc-FDBB and 
DBBM scaffold in RUNX2 expression but not in OSX.  
 
Keyword : FDBB, DBBM, osteoinduktif, RUNX2, OSX. 
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DAFTAR SINGKATAN 

 

ALP  : Alkaline Phospatase 
BHA  : Bovine Hydroxyapatite 

BMPs : Bone Morphogenetic Protein 
BM  : Basic Medium 

CM   : Conditioned Medium 

DNA : Deoxyribonucleic Acid 
DBBM  : Deproteinized Bovine Bone Mineral 
dc-FDBB  : Decellularized Freeze Dried Bovine Bone  
DFDBB  : Demineralized Freeze Dried Bovine Bone   
ECM : Extracellular matrix 

EGF : Endothelial Growth Factor 

ESCs : Embryonic stemcell 
FDBB : Freezed Dried Bovine Bone 
FGF : Fibroblast growth factor 
GAPDH : Glyceraldehyde-3 Phospate Dehydrogenase 

hUCMSC : human Umbilical Cord Mesenchymal Stem Cell 
IGF  : Insuline-like Growth Factor 
LncRNA  : Long non Coding Ribonucleic Acid 

MSC  : Mesenchymal Stem Cell 
NME  : Native Micro Environment 
NICD  : Notch Intracellular Domain 

ODIR  : Osteogenic Differentiation Inhibitory Regulator 

OM   : Osteogenic Medium 

OPN   : Osteopontin 

OSC   : Osteocalcin 
OSX : Osterix 
PB  : Peripheral Blood 

RNA : Ribonucleic acid 

RUNX2 : Runt Related Transcription Factor-2 
RT-PCR  : Real Time Polymerase Chain Reaction 

SDS  : sodium duodecyl sulfate 
TGF-� : transforming growth factor-� 
VEGF : vascular endhothelial growth factor 
WJ-MSC  : Wharton Jelly Mesenchymal Stem Cell 
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