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ABSTRACT 

EXPRESSION OF TNF α AND AP-1 AFTER APPLICATION OF CALCIUM 

CARBONATE (CaCO3) FROM BLOOD CLAM SHELL (ANADARA GRANOSA) 

IN REPARATIVE DENTINOGENESIS 

In Vivo Research on Rat Wistar 

 

Background : Pulp capping is a treatment with the aim of protecting the vitality of the 

pulp. Calcium hydroxide has become the gold standard as a material for pulp capping 

treatment, but this material has several disadvantages where calcium hydroxide is easily 

soluble which will form tunnel defect that will increase the risk of marginal leakage. 

Calcium carbonate from blood clam shells is an alternative as a pulp capping material 

because the calcium carbonate can increase mineralization in the reparative 

dentinogenesis process. Purpose : This study is expected to explain the role of CaCO3 

from Blood Clam Shell (Anadara granosa) on the expression of TNF α and AP-1 in 

reparative dentinogenesis process. Methods : 42 Molar teeth of wistar rats were prepared 

until perforated were then divided into 2 groups, the control group was given Ca(OH)2 

and the treatment group was given CaCO3 and slide preparations were made and stained 

with HE and IHC. The expression of TNF α and AP-1 was studied on days 1, 3, and 7. 

Results : There was a significant decrease in the expression of TNF α and a significant 

increase in the expression of AP-1 after the application of CaCO3 from Blood Clam 

Shells (Anadara Granosa) compared to the control group. Conclusion : Application of 

CaCO3 from Blood Clam Shell (Anadara Granosa) can induce reparative dentinogenesis 

process in perforated pulp. 

Keywords  : Pulp capping, Calcium hydroxide, Calcium Carbonate, Blood Clamp Shell, 

TNF α, AP-1 
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ABSTRAK 

EKSPRESI TNF α DAN AP-1 SETELAH APLIKASI CaCO3 

 DARI CANGKANG KERANG DARAH (Anadara granosa) 

PADA PROSES DENTINOGENESIS REPARATIF 

Penelitian In Vivo pada Rat Wistar 

 

Latar Belakang : Pulp capping merupakan perawatan dibidang konservasi gigi dengan 

tujuan melindungi vitalitas pulpa. Kalsium hidroksida telah menjadi gold standard 

sebagai bahan untuk perawatan pulp capping, tetapi bahan tersebut memiliki kelemahan 

dimana kalsium hidroksida mudah larut yang akan membentuk gap (tunnel defect) yang 

akan meningkatkan resiko kebocoran marginal. Kalsium karbonat dari cangkang kerang 

darah dianggap dapat menjadi alternatif sebagai bahan pulp capping karena kandungan 

kalsium karbonat dapat meningkatkan mineralisasi dalam proses dentinogenesis reparatif. 

Tujuan : Penelitian ini diharapkan dapat menjelaskan peran CaCO3 dari Cangkang 

Kerang Darah (Anadara Granosa) terhadap ekspresi TNF α dan AP-1 pada proses 

dentinogenesis reparatif. Metode : 42 gigi molar tikus wistar dipreparasi hingga perforasi 

kemudian dibagi menjadi 2 kelompok, kelompok kontrol diberi Ca(OH)2 dan kelompok 

perlakuan diberi CaCO3, yang dibagi dalam subgroup lagi sesuai hari penelitian pada hari 

ke-1, 3, dan 7. Kemudian dibuatkan slide preparat dan diberi pewarnaan HE dan IHC. 

Dan diteliti hasil ekspresi TNF α dan AP-1. Hasil : Terdapat penurunan ekspresi TNF α 

secara signifikan dan peningkatan secara signifikan ekspresi AP-1 setelah aplikasi CaCO3 

dari Cangkang Kerang Darah (Anadara Granosa) dibandingkan dengan kelompok 

kontrol. Kesimpulan : Aplikasi CaCO3 dari Cangkang Kerang Darah (Anadara Granosa) 

dapat menginduksi proses dentinogenesis reparatif pada pulpa yang telah perforasi. 

Kata kunci : Pulp capping, Kalsium Hidroksida, Kalsium Karbonat, Cangkang Kerang 

Darah, TNF α, AP-1 
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Ca(OH)2 : Kalsium Hidroksida 

CaCO3 : Kalsium Karbonat 

TNF α : Tumor Necrosis Factor Alpha 

AP-1 : Activator Protein 1 

OLC  : Odontoblast Like Cell 
DMP-1 : Dentin Matrix Protein 1 

ALP : Alkaline Phosphate 

MTA  : Mineral Trioxide Aggregate 
IL-1  : Interleukin-1 

NFκβ : Nuclear Factor Kappa Beta 
MMP-1 : Matrix Metalloproteinase 1 
Ca10((PO4)6(OH)2) : Hidroksiapatit 

HSP70 : Heat Shock Protein 70 

DAMPs : Endogen damage associated molecular pattern 
TLR-4 : Toll-Like Receptor 4 

MyD 88 : Myeloid differentiation primary respon 88 

IKK : IκB Kinase 

CaSR : Calcium Sensing Receptor 
TRPC : Transient Receptor Potential Canonical 
PKC : Protein Kinase C 

MAPK  : Mitogen activated Protein Kinase 
JNK : c-Jun N-terminal kinase 

ERK1/2 : Extracellular Signal-Related Kinase 1/2 

Co3Ap : Karbonat Apatit 

ROS  : Reactive Oxygen Species 
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