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RINGKASAN 

 

KOMBINASI EKSTRAK DAUN GALAM (Melaleuca cajuputi subsp. 

Cumingiana Barlow) DAN SEMEN TRIKALSIUM SILIKAT SEBAGAI 

BAHAN DIRECT PULP CAPPING (Studi In Vivo terhadap Jumlah Sel 

Odontoblast-Like cells pada Pulpa Gigi Tikus Wistar (Rattus norvegicus)) 

 

 

Pulpitis reversibel ditandai dengan respon nyeri yang cepat dan terlokalisir 

akibat adanya inflamasi. Inflamasi akan melalui proses yang kompleks dan 

berlanjut pada fase remodelling membentuk odontoblast-like cells. Prosedur yang 

memicu terbentuknya odontoblast-like cells yaitu direct pulp capping dengan 

bahan semen trikalsium silikat. Mekanisme kerja semen trikalsium silikat ketika 

bereaksi dengan air terjadi proses hidrasi yang menghasilkan Calsium-Silicate-

Hydrate (C-S-H), membentuk hidroksiapatit yang menyebar dan menutup tubuli 

dentin yang terbuka. Penggunaan semen trikalsium silikat masih bersifat sensitif 1-

2 minggu paska pengaplikasian, sehingga dilakukan penambahan bahan alam untuk 

meningkatkan kualitasnya. Skrining fitokimia dari ekstrak daun galam 

mengandung senyawa aktif diantaranya flavonoid, fenol, tanin, polifenol, saponin, 

dan terpenoid. Flavonoid mampu menginduksi TGF-β1 sebagai signaling molecule 

terhadap diferensiasi odontoblast-like cells. Saponin dan fenolik mampu 

mengontrol respon inflamasi yang berlebihan. Ekstrak daun galam konsentrasi 

100% juga tidak memiliki efek toksik terhadap BHK-21 sel fibroblas. 

Penelitian ini merupakan penelitian eksperimental murni (true experiment) 

dengan post-test only with control group design hewan coba sebanyak 18 ekor tikus 

wistar jantan yang dibagi menjadi 6 kelompok dengan masing-masing 3 ekor dalam 

setiap kelompok. Tiap kelompok diberikan perlakuan berupa pemberian direct pulp 

capping dengan kombinasi ekstrak daun galam 100% dan Biodentine, hanya 

Biodentine, dan tanpa perlakuan lalu langsung ditumpat dengan GIC. Hewan coba 

dikorbankan hari ke-7 dan ke-14 untuk diambil sampel jaringan gigi serta dibuat 

sediaan histopatologi dan diamati menggunakan mikroskop. Hasil uji normalitas 

Shapiro-Wilk dan uji homogenitas Levene’s Test menunjukkan semua data 

terdistribusi normal dan homogen. Hasil uji analisi parametrik Two-way ANOVA 

(p<0,05) menunjukkan terdapat perbedaan yang signifikan. Analisis data 

dilanjutkan dengan uji Post-Hoc Bonferroni (p<0,05) yang menunjukkan ada 

perbedaan bermakna antara kelompok setiap kelompok perlakuan. Kesimpulan dari 

penelitian ini adalah kombinasi ekstrak daun galam dan semen trikalsium silikat 

memiliki pengaruh baik terhadap peningkatan jumlah odontoblast-like cells 

dibandingkan semen trikalsium silikat dan tanpa perlakuan di hari ke-7 dan ke-14.  
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SUMMARY 

 

COMBINATION OF GALAM LEAVES EXTRACT (Melaleuca cajuputi subsp. 

Cumingiana Barlow) AND TRICALSIUM SILICATE CEMENT AS DIRECT 

PULP CAPPING MATERIAL (In Vivo Study on the Number of Odontoblast-

Like Cells in Dental Pulp of Wistar Rats (Rattus norvegicus)) 

 

Reversible pulpitis is characterized by a rapid and localized pain response due 

to inflammation. Inflammation will go through a complex process and continue in 

the remodeling phase to form odontoblast-like cells. The procedure that triggers 

the formation of odontoblast-like cells is direct pulp capping with tricalcium 

silicate cement. The mechanism of action of tricalcium silicate cement when it 

reacts with water, a hydration process occurs which produces Calcium-Silicate-

Hydrate (C-S-H), forming hydroxyapatite which spreads and closes open dentinal 

tubules. The use of tricalcium silicate cement is still sensitive 1-2 weeks post-

application, so natural ingredients are added to improve its quality. Phytochemical 

screening of galam leaf extract contains active compounds including flavonoids, 

phenols, tannins, polyphenols, saponins, and terpenoids. Flavonoids are able to 

induce TGF-β1 as a signaling molecule for the differentiation of odontoblast-like 

cells. Saponins and phenolics are also able to control excessive inflammatory 

responses. Galam leaf extract at 100% concentration also has no toxic effect on 

BHK-21 fibroblast cells. 

This research is a pure experimental research (true experiment) with post-test 

only with control group design. There are 18 male Wistar rats divided into 6 groups 

with 3 rats in each group. Each group was given treatment in the form of direct 

pulp capping with a combination of 100% galam leaf extract and Biodentine, only 

Biodentine, and without treatment and then immediately covered with GIC. 

Experimental animals were sacrificed on the 7th and 14th days to collect dental 

tissue samples and make histopathological preparations and observed using a 

microscope. The results of the Shapiro-Wilk normality test and Levene's Test 

homogeneity test showed that all data were normally distributed and homogeneous. 

The results of the Two-way ANOVA parametric analysis test (p<0.05) showed that 

there were significant differences. Data analysis continued with the Bonferroni 

Post-Hoc test (p<0.05) which showed there was a significant difference between 

the groups of each treatment group. The conclusion of this study is that the 

combination of galam leaf extract and tricalcium silicate cement has a good effect 

on increasing the number of odontoblast-like cells compared to tricalcium silicate 

cement and no treatment on days 7 and 14.  
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ABSTRAK  

 

KOMBINASI EKSTRAK DAUN GALAM (Melaleuca cajuputi subsp. 

Cumingiana Barlow) DAN SEMEN TRIKALSIUM SILIKAT SEBAGAI 

BAHAN DIRECT PULP CAPPING (Studi In Vivo terhadap Jumlah Sel 

Odontoblast-Like cells pada Pulpa Gigi Tikus Wistar (Rattus norvegicus)) 

 

Chintana Aurel Hairin, Sherli Diana, Irnamanda DH 

 

Latar Belakang: Direct pulp capping dengan bahan semen trikalsium silikat semen 

pada pulpitis reversibel sering menyebabkan sensitivitas paska aplikasi. 

Penggunaan bahan alam diperlukan untuk meningkatkan kualitasnya. Ekstrak daun 

galam kaya akan fitokimia antiinflamasi seperti flavonoid, fenol, saponin, dan 

terpenoid untuk meningkatkan kinerja klinis semen trikalsium silikat. Tujuan: 

Menganalisis pengaruh kombinasi ekstrak daun galam (Melaleuca cajuputi) dan 

semen trikalsium silikat terhadap jumlah odontoblast-like cells pulpa tikus wistar 

jantan (Rattus norvegicus) di hari ke-7 dan hari ke-14 dibandingkan kelompok 

kontrol. Metode: Penelitian ini adalah penelitian eksperimental murni (true 

experiment) dengan post-test only with control group design hewan coba sebanyak 

18 ekor tikus wistar jantan yang dibagi menjadi 6 kelompok yaitu kelompok yang 

diberi ekstrak daun galam 100% dan campuran semen trikalsium silikat, semen 

trikalsium silikat sebagai kontrol positif, dan tanpa perlakuan sebagai kontrol 

negatif. Tikus di eutanasia pada hari ke 7 dan 14. Hasil: Hasil uji Two-way ANOVA 

dan Post-Hoc Bonferroni menunjukkan adanya perbedaan yang signifikan antar 

kelompok pada hari ke-7 dan ke-14. Kesimpulan: Kombinasi ekstrak daun galam 

100% dan semen trikalsium memiliki efek lebih baik dalam meningkatkan jumlah 

odontoblast-like cells dibandingkan semen trikalsium silikat dan tanpa perlakuan. 

 

 

Kata kunci : Semen trikalsium silikat, Direct pulp cappping, Ekstrak daun galam. 

Odontoblast-like cells. 
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ABSTRACT 

 

COMBINATION OF GALAM LEAVES EXTRACT (Melaleuca cajuputi subsp. 

Cumingiana Barlow) AND TRICALSIUM SILICATE CEMENT AS DIRECT 

PULP CAPPING MATERIAL (In Vivo Study on the Number of Odontoblast-

Like Cells in Dental Pulp of Wistar Rats (Rattus norvegicus)) 

 

Chintana Aurel Hairin, Sherli Diana, Irnamanda DH 

 

Background: Tricalcium silicate cement (TSC), while used for direct pulp capping 

in reversible pulpitis, often results in post-operative sensitivity for 1-2 weeks. The 

use of natural additives is being explored to improve its properties. Galam leaf 

extract, containing various phytochemicals such as, flavonoids, phenols, and 

terpenoids—known for their anti-inflammatory effects—presents a potential 

solution. Objective: To analyzed the effect of galam leaves extract (Melaleuca 

cajuputi) 100% and tricalcium silicate cement mixture as direct pulp capping 

material on increasing the number of odontoblast like cells on day 7 and 14 

compared to the control group. Method: This research is a true experimental with 

posttest-only control design, using 18 male wistar rats divided into 6 groups, 

namely the group given galam leaves extract 100 % and tricalcium silicate cement 

mixture, tricalcium silicate cement as a positive control, and without treatment as 

a negative control. Rats were euthanized on days 7 and 14. Results: Two-way 

ANOVA test results obtained p = 0.001 which means there is significant different 

between each group. Bonferroni’s Post Hoc test showed significant difference 

between galam leaves extract and tricalcium silicate cement, tricalcium silicate 

cement, and no treatment on days 7th and 14th. It also showed that there is a 

significant difference between the number of odontoblast-like cells on days 7th and 

14th. Conclusion : The combination of galam leaves extract and tricalcium silicate 

cement has a better effect on increasing the number of odontoblast-like cells than 

tricalsium silicate cement and without treatment on days 7th and 14th.  

 

Keywords: Tricalcium silicate cement, Direct pulp capping, Galam leaves extract, 

Odontoblast-like cells. 
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