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RINGKASAN 

 

PENGARUH KOMBINASI DEMINERALIZED DENTIN MATRIX DAN 

KITOSAN CANGKANG PUPA BLACK SOLDIER FLY TERHADAP 

JUMLAH FIBROBLAS 

(Studi in Vivo pada Marmut (Cavia cobaya) Pasca Ekstraksi Gigi) 

 

 

Ekstraksi gigi merupakan prosedur pengeluaran gigi dari dalam soket yang 

dapat menimbulkan kerusakan. Percepatan proses penyembuhan luka pasca 

ekstraksi gigi merupakan hal penting yang perlu diperhatikan. Sel fibroblas 

merupakan sel penting yang berperan pada fase proliferasi yang menunjang 

percepatan penyembuhan luka ekstraksi gigi. Kitosan yang diaplikasikan pada 

luka pasca ekstraksi gigi akan merangsang sel makrofag untuk meningkatkan 

pertumbuhan growth factor yang memicu proliferasi fibroblas. Cangkang pupa 

Black Soldier Fly mengandung kitin yang dapat diubah menjadi kitosan. 

Demineralized dentin matrix adalah suatu bahan organik berupa kompleks 

kolagen tipe I (COL-I) yang diperoleh dari dentin dan memiliki kemampuan 

osteogenik. Demineralisasi menghilangkan komponen anorganik dan komponen 

imunogenik tulang sehingga akan mengekspos bone morphogenic protein (BMP) 

dan growth factor dalam matriks dentin.  

Penelitian ini bersifat true experimental dengan posttest-only control group 

design menggunakan 18 marmut jantan dengan berat badan 200-300g dan umur 

2,5-3 bulan yang dibagi menjadi 6 kelompok yang terdiri dari 3 kelompok 

perlakuan dan 3 kelompok kontrol dengan masing-masing kelompok terdiri dari 3 

ekor marmut, kemudian jumlah sel fibroblas diobservasi pada hari ke-3, 5, dan 7 

pasca ekstraksi gigi. Kelompok perlakuan diberikan aplikasi kombinasi 

demineralized dentin matrix dan kitosan cangkang pupa Black Soldier Fly, 

sedangkan kelompok kontrol diberikan aplikasi gel PEG. Hasil penelitian 

kemudian dilakukan uji normalitas berdasarkan nilai residual Shapiro-wilk dan 

dilanjutkan uji homogenitas Levene’s test. Hasil menunjukkan p p<0,05 yang 

berarti data tidak terdistribusi normal. Data kemudian dilakukan uji Kruskal-

Wallis dan menunjukkan terdapat pengaruh signifikan pada kelompok kontrol 

(p<0,05). Untuk menguji nilai kemaknaan, dilanjutkan menggunakan uji Post-hoc 

Mann Whitney yang menunjukkan terdapat perbedaan signifikan antara kelompok 

perlakuan dan kelompok kontrol (p<0,05). Kesimpulan yang didapat dari 

penelitian ini adalah terdapat perbedaan rata-rata jumlah sel fibroblas pada hari 

ke-3, 5, dan 7 antara kelompok perlakuan dengan kelompok kontrol, serta 

kombinasi demineralized dentin matrix dan kitosan cangkang pupa Black Soldier 

Fly terbukti memberikan pengaruh terhadap peningkatan jumlah sel fibroblas 

pada penyembuhan luka soket pasca ekstraksi gigi. 
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SUMMARY 

 

THE EFFECT OF DEMINERALIZED DENTIN MATRIX AND 

BLACK SOLDIER FLY PUPA SHELL CHITOSAN COMBINATION ON 

FIBROBLAST NUMBER 

(In Vivo Study on Guinea Pigs (Cavia cobaya) After Tooth Extraction) 

 

Tooth extraction is a procedure to remove teeth from the socket that can 

cause damage. Acceleration of the wound healing process after tooth extraction is 

an important thing to consider. Fibroblast cells are important cells that play a 

role in the proliferation phase and support the acceleration of the healing of tooth 

extraction wounds. Chitosan applied to post-tooth extraction wounds will 

stimulate macrophage cells to increase the growth of growth factors that trigger 

fibroblast proliferation. The Black Soldier Fly pupa shell contains chitin that can 

be converted into chitosan. Demineralized dentin matrix is an organic material of 

a type I collagen complex (COL-I) obtained from dentin and has osteogenic 

properties. Demineralization removes inorganic components and bone 

immunogenic components to expose bone morphogenic protein (BMP) and 

growth factors in the dentin matrix. 

This study was a true experimental study with a posttest-only control 

group design using 18 male guinea pigs weighing 200-300g and aged 2.5-3 

months divided into 6 groups consisting of 3 treatment groups and 3 control 

groups with each group consisting of 3 guinea pigs, then the number of fibroblast 

cells was observed on days 3, 5, and 7 after tooth extraction. The treatment group 

was given a combination of demineralized dentin matrix and chitosan from Black 

Soldier Fly pupa shells, while the control group was given a PEG gel application. 

The results of the study were then tested for normality based on the Shapiro-Wilk 

residual value and continued with Levene's homogeneity test. The results showed 

p p <0.05 which means the data was not normally distributed. The data was then 

tested for Kruskal-Wallis and showed a significant effect on the control group (p 

<0.05). To test the significance value, the Mann-Whitney post hoc test was 

continued which showed a significant difference between the treatment group and 

the control group (p <0.05). The conclusion obtained from this study is that there 

is a difference in the average number of fibroblast cells on days 3, 5, and 7 

between the treatment group and the control group, and the combination of 

demineralized dentin matrix and Black Soldier Fly pupa shell chitosan has been 

proven to affect increasing the number of fibroblast cells in the healing of post-

tooth extraction socket wounds. 
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ABSTRAK 

 

PENGARUH KOMBINASI DEMINERALIZED DENTIN MATRIX DAN 

KITOSAN CANGKANG PUPA BLACK SOLDIER FLY TERHADAP 

JUMLAH FIBROBLAS 

(Studi in Vivo pada Marmut (Cavia cobaya) Pasca Ekstraksi Gigi) 

 

Aisyah Fakhrini, Renie Kumala Dewi, Dewi Puspitasari 

 

Latar Belakang: Percepatan proses penyembuhan luka pasca ekstraksi gigi 

merupakan hal penting yang perlu diperhatikan. Sel fibroblas merupakan sel 

penting yang berperan pada fase proliferasi yang menunjang percepatan 

penyembuhan luka ekstraksi gigi. Kitosan yang diaplikasikan pada luka pasca 

ekstraksi gigi akan merangsang sel makrofag untuk meningkatkan pertumbuhan 

growth factor yang memicu proliferasi fibroblas. Cangkang pupa Black Soldier 

Fly mengandung kitin yang dapat diubah menjadi kitosan. Demineralized dentin 

matrix yang diaplikasikan pada soket pasca ekstraksi gigi dapat mempercepat 

penyembuhan jaringan lunak. Kombinasi kedua bahan ini dapat memberikan 

pengaruh terhadap jumlah sel fibroblas. Tujuan: Mengetahui dan menganalisis 

pengaruh kombinasi demineralized dentin matrix dan kitosan cangkang pupa 

Black Soldier Fly terhadap jumlah fibroblas pasca ekstraksi gigi. Metode: 

Penelitian ini bersifat true experimental dengan posttest-only control group design 

menggunakan 18 marmut jantan dengan berat badan 200-300g dan umur 2,5-3 

bulan yang dibagi menjadi 6 kelompok yang terdiri dari 3 kelompok perlakuan 

dan 3 kelompok kontrol dengan masing-masing kelompok terdiri dari 3 ekor 

marmut. Kelompok perlakuan diberikan aplikasi kombinasi DDM dan kitosan 

cangkang pupa BSF, sedangkan kelompok kontrol diberikan aplikasi gel PEG, 

kemudian jumlah sel fibroblas diobservasi pada hari ke-3, 5, dan 7 pasca ekstraksi 

gigi. Hasil: Berdasarkan hasil uji Kruskal-Wallis dan Post hoc Mann Whitney 

terdapat perbedaan rata-rata jumlah fibroblas antara kelompok perlakuan dengan 

kelompok kontrol. Kesimpulan: Terdapat perbedaan rata-rata jumlah sel 

fibroblas antara kelompok perlakuan dengan kelompok kontrol, serta kombinasi 

DDM dan kitosan cangkang pupa BSF terbukti memberikan pengaruh terhadap 

peningkatan jumlah sel fibroblas pada penyembuhan luka soket pasca ekstraksi 

gigi. 
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ABSTRACT 

 

THE EFFECT OF DEMINERALIZED DENTIN MATRIX AND BLACK 

SOLDIER FLY PUPA SHELL CHITOSAN COMBINATION ON 

FIBROBLAST NUMBER 

(In Vivo Study on Guinea Pigs (Cavia cobaya) After Tooth Extraction) 

 

Aisyah Fakhrini, Renie Kumala Dewi, Dewi Puspitasari 

 

Background: Acceleration of the wound healing process after tooth extraction is 

an important thing that needs to be considered. Fibroblast cells are important 

cells that play a role in the proliferation phase and support the acceleration of the 

healing of tooth extraction wounds. Chitosan applied to post-tooth extraction 

wounds will stimulate macrophage cells to increase the growth of growth factors 

that trigger fibroblast proliferation. Black Soldier Fly pupa shells contain chitin 

that can be converted into chitosan. Demineralized dentin matrix applied to post-

tooth extraction sockets can accelerate soft tissue healing. The combination of 

these two materials can affect the number of fibroblast cells. Objective: To 

determine and analyze the effect of the combination of demineralized dentin 

matrix and chitosan Black Soldier Fly pupa shells on the number of fibroblasts 

after tooth extraction on days 3, 5, and 7. Method: This study was a true 

experimental study with a posttest-only control group design using 18 male 

guinea pigs weighing 200-300g and aged 2.5-3 months divided into 6 groups 

consisting of 3 treatment groups and 3 control groups with each group consisting 

of 3 guinea pigs, then the number of fibroblast cells was observed on days 3, 5, 

and 7 after tooth extraction. The treatment group was given a combination of 

demineralized dentin matrix and chitosan from Black Soldier Fly pupa shells, 

while the control group was given a PEG gel application. Results: Based on the 

results of the Kruskal-Wallis and Post hoc Mann-Whitney tests, there was a 

difference in the average number of fibroblasts between the treatment group given 

the application of a combination of demineralized dentin matrix and chitosan 

Black Soldier Fly pupa shells with the control group given the application of PEG 

gel. Conclusion: There is a difference in the average number of fibroblast cells 

on days 3, 5, and 7 between the treatment group given a combination application 

of demineralized dentin matrix and Black Soldier Fly pupa shell chitosan with the 

control group given a PEG gel application, and the combination of demineralized 

dentin matrix and Black Soldier Fly pupa shell chitosan has been shown to affect 

increasing the number of fibroblast cells in post-tooth extraction socket wound 

healing. 
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