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ABSTRACT 

Background: Pulpitis is an inflammation of dental pulp due to infection of microorganisms from dental 

caries. Pulpitis is clinically divided into reversible and irreversible pulpitis. Treatment of reversible 

pulpitis can be done by applying a pulp capping material. The use of calcium hydroxide as a pulp 

capping material is still not optimal, so an alternative material is needed, namely karamunting leaf 

(Melastoma malabathricum). The secondary metabolites in karamunting leaf extract have antibacterial 

activity. Antibacterial activity is needed in the regeneration of pulp tissue. Purpose: To analyze the effect 

of karamunting leaf extract (Melastoma malabathricum) on viability and proliferation of Baby Hamster 

Kidney-21 (BHK-21) fibroblast cells using the MTT Assay method. Methods: This study is a purely 

experimental study with post test only with control group design which were divided into 8 groups. The 

group was treated with karamunting leaf extract consisted of 5 groups, were 5%, 10%, 15%, 20%, and 

25% concentrations also 3 control groups, were positive control (calcium hydroxide), cell control, and 

media control. Absorbance value was read using ELISA Reader and the percentage of cell viability was 

calculated. Results: All treatment groups had cell viability values higher than cell control and cause 

proliferation of BHK-21 fibroblast cells. The One Way Anova showed a value of sig=0,000 (p<0,05), 

which means that there was a minimum difference in one treatment group. Conclusion: Karamunting leaf 

extract and calcium hydroxide can maintain viability and cause proliferation of BHK-21 fibroblast cells. 

Karamunting leaf extract 25% concentration more effective in causing proliferation of BHK-21 fibroblast 

cells. 
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INTRODUCTION 

One of the dental and oral health problems is 

pulp inflammation (pulpitis). The main cause of 

pulpitis is infection of microorganisms from dental 

caries.1 The main causative microorganism of dental 

caries is Streptococcus mutans bacteria. The 

products of bacterial metabolism destroy the enamel 

and dentin so that exposing the pulp tissue. The 

exposed pulp tissue becomes an entrance for bacteria 

and their products to infect the teeth and surrounding 

tissue so that triggering an inflammatory reaction.1,2 

Inflammation of the pulp tissue (pulpitis) is 

characterized by pain in response to bacterial toxins. 

Pulpitis is clinically divided into reversible and 

irreversible pulpitis.2 Reversible pulpitis is a mild to 

moderate inflammatory condition of the dental 

pulp.1 Mild or moderate inflammation is required to 

stimulate the regeneration and repair process. 

The regeneration and repair process occurs 

through the activity of growth factors such as 

Transforming Growth Factor Beta (TGF-β) and 

Fibroblast Growth Factor Beta (FGF-β).3 TGF-β 

and FGF-β play a role in the formation of dentin 

bridges and tertiary dentin.4,5 

The formation of tertiary dentin by 

fibroblast cells by synthesizing type I collagen. 

This collagen is the main extracellular matrix in 

dentin which is produced early in the process of 

tertiary dentin formation, then will combine with 

mineralized tissue to form dentin bridges and 

tertiary dentin.5,7 Pulp capping plays a role in 

inducing the formation of tertiary dentin so as to 

maintain pulp vitality.6,7 
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One of the pulp capping materials is calcium 

hydroxide. Calcium hydroxide has a weakness that 

causes inflammation occur longer so that the 

regeneration process of pulp tissue is inhibited.6 

Based on the weakness of calcium hydroxide, an 

alternative material from nature is needed that has 

antibacterial activity, high biocompatibility, minimal 

side effects, and the ability to heal pulp tissue. The 

alternative material is the karamunting leaf.8 

Karamunting leaf (Melastoma malabathricum) 

has been used by people in Indonesia as a traditional 

medicine. This plant is native to South Kalimantan. 

Secondary metabolites in karamunting leaf extract 

are flavonoid, phenol, tannin, alkaloid, saponin, 

terpenoid, and steroid.8 Flavonoid (102.92 QE 

mg/g), phenol (171.19 ± 3.19 mg GAE/g), and 

tannin were the highest secondary metabolites in 

karamunting leaf.9,10 Flavonoid, tannin, alkaloid, and 

saponin have antibacterial activity.8,11 Research 

conducted by Marsepriani et al (2017) stated that 

karamunting leaf extract can inhibit the growth of 

Streptococcus mutans bacteria with 5%, 10%, 15%, 

20%, and 25% concentrations.11 

Antibacterial activity is needed because 

controlling infection in the pulp chamber is the first 

stage in the the regeneration process of pulp tissue.12 

Regeneration of pulp tissue occurs through the 

activity of growth factors, namely TGF-β and FGF-β 

which play a role in stimulating proliferation of 

fibroblast cells so that accelerating the formation of 

collagen components to promote the regeneration of 

pulp tissue.4,5 The proliferation of fibroblast cells 

can be measured using the MTT Assay method.14 

The MTT Assay method is a commonly used 

method to measure cell viability and proliferation.14 

This method uses cell culture to test a material or 

extract in dentistry. The cell culture that is often 

used is Baby Hamster Kidney-21 (BHK-21) 

fibroblast cells obtained from baby hamster kidney. 

The advantages of this cell are that it has the shape, 

characteristics, and ability to resemble human 

fibroblast cells, more stable, easy to grow, more 

sensitive, and easy to re-subculture.13,14 Based on 

that, it is necessary to conduct research on the effect 

of karamunting leaf extract (Melastoma 

malabathricum) on the proliferation of Baby 

Hamster Kidney-21 (BHK-21) fibroblast cells. 

 

METHOD AND MATERIAL 

This research was conducted at the Laboratory 

of Pusat Veteriner Farma (Pusvetma), Surabaya. 

This research has obtained a research permit and an 

ethical permit by the Research Ethics Commission 

of the Faculty of Dentistry, Lambung Mangkurat 

University No. 009/KEPKG-FKGULM/EC/II/2021. 

The method of this research is a pure experimental 

method with post test only with control group design 

which were divided into 8 groups. The minimum 

number of repetitions for each treatment group 

was 3 times which is obtained from the results of 

calculation using the Federer formula. The 

number of samples in this study were 48 

samples. The sample used was karamunting leaf 

extract with 5%, 10%, 15%, 20%, and 25% 

concentrations also calcium hydroxide as 

positive control. 

Extraction of karamunting leaf required 

96% ethanol, aquadest, maceration vessel, 

analytical balance, measuring cup, beaker glass, 

volumetric flask, blender, stirring rod, waterbath, 

and vacuum rotary evaporator. MTT Assay test 

required BHK-21 fibroblast cells, MTT, Eagle's 

culture media, PBS, 10% FBS, DMSO, Trypsine 

Versene, flask/roux culture bottle, laminary flow, 

multichannel micropipette, automatic plate 

shaker, microplate 96-well, inverted microscope, 

37OC 5% CO2 incubator, and ELISA Reader. 

Production of Karamunting Leaf Extract 

Using Maceration Method 

Karamunting leaf in this study were taken 

from Kiram Village, Banjarbaru, South 

Kalimantan. Extraction of karamunting leaf was 

carried out by selecting and picking karamunting 

leaf which were green, fresh, and clean free of 

pests and then weighed as much as 1 kg. Next, 

karamunting leaf was washed under running 

water and it was dried in a 45OC drying cabinet 

for 48 hours, then the dried karamunting leaf was 

cut into small pieces. Karamunting leaf was 

mashed using a blender until simplicia powder 

was formed. After that, the maceration process 

was carried out by inserting karamunting leaf 

powder into the maceration vessel and soaked 

with 96% ethanol for 3 x 24 hours at room 

temperature. Then, the solution was filtered to 

get a clear brownish liquid. The solvent was 

evaporated using a vacuum rotary evaporator and 

it was heated over a waterbath until all of the 

solvent has evaporated to get a thick and dark-

greenish-brown karamunting leaf extract as 

much as 17 gr. Ethanol free test was carried out 

by adding Kalium Dichromate (K2Cr2O7). 

Karamunting leaf ethanol extract 100% was then 

diluted using aquadest become 5%, 10%, 15%, 

20%, and 25% concentrations. Calculation of 

concentration dilution was done with the 

following formula: 

 

 

 

Information: 

C1 : Initial Concentration (%) 

V1 : Initial Volume (ml) 

C2 : Final Concentration (%) 

V2 : Final Volume (ml) 
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Production of BHK-21 Fibroblast Cells 

Fibroblast cells were taken from BHK-21 cell 

culture in cell-line form. Cell culture was carried out 

in a flask/roux bottle with Eagle's media and 10% 

FBS. Incubation using a 37OC incubator for 48 

hours. After the BHK-21 fibroblast cells adhered 

and filled the flask/roux bottle wall, the Eagle's 

media solution and FBS were removed. Next, the 

flask/roux bottle was washed with PBS 3 times to 

remove the remaining serum. ½ ml Trypsin versene 

was subsequently added to release cells from the 

bottle wall and to separate the bonds between cells. 

Then, cells were transferred to a microplate 96-well 

according to the number of samples using a 

multichannel micropipette. 

MTT Assay Test of Karamunting Leaf Extract 

BHK-21 fibroblast cells were prepared in a 

microplate 96-well. Each concentration of 

karamunting leaf extract and calcium hydroxide 

were added into the well. Incubate for 24 hours in a 

CO2 incubator. After that, the sample was removed 

and Eagle's media solution and FBS were added. 

Then, the microplate was washed with PBS 3 times. 

Next, add 10 µL of MTT reagent for each well. 

Incubate again for 4 hours in a CO2 incubator. After 

incubation, the MTT solution was removed and the 

reaction between MTT and cells was stopped using a 

DMSO stopper solution. The microplate was shaken 

for 5-10 minutes so that the reaction stopped evenly 

and purple formazan was released. Microplate 96-

well was inserted into ELISA Reader with a 

wavelength of 620 nm. Absorbance value data was 

recorded. Calculation of the percentage of cell 

viability was done with the following formula: 

 

 
 

The percentage of cell viability obtained from 

each sample, then cell proliferation value was 

calculated by entering the cell viability value into 

the following formula: 

 

 

 
 

RESULTS 

The results of the visual observation of MTT 

Assay after being treated with karamunting leaf 

extract and calcium hydroxide on BHK-21 fibroblast 

cells which were replicated 6 times can be seen in 

Figure 1. 

 
Figure 1. Microplate 96-well was Given Treatment 

and MTT Assay 

 

The average of absorbance value (Optical 

Density) in all treatment groups on BHK-21 

fibroblast cells that have been measured using 

the ELISA Reader can be seen in Table 1. 

 
Table 1. Average Absorbance Value of All Treatment 

Groups 

Treatment Group 
Average Absorbance 

Value 

EDK 5% 0,258 

EDK 10% 0,261 

EDK 15% 0,272 

EDK 20% 0,300 

EDK 25% 0,359 

Positive Control 0,309 

Cell Control 0,248 

 

The percentage of BHK-21 fibroblast cells 

viability was obtained by entering the absorbance 

value into the formula. These results can be seen 

in Table 2. 

 
Table 2. Percentage of BHK-21 Fibroblast Cells 

Viability 

Treatment Group 
Mean (%) ± Standard 

Deviation 

EDK 5% 112,96 ± 10,51 

EDK 10% 114,48 ± 7,63 

EDK 15% 121,78 ± 12,04 

EDK 20% 140,45 ± 16,52 

EDK 25% 178,53 ± 15,82 

Positive Control 146,21 ± 14,32 

Cell Control 105,99 ± 16,67 

 

The calculation of BHK-21 fibroblast cells 

proliferation was obtained by entering the cell 

viability value into the formula. These results can 

be seen in Table 3. 

 
Table 3. Percentage of BHK-21 Fibroblast Cells 

Proliferation 

Treatment Group 
Mean (%) ± Standard 

Deviation 

EDK 5% 6,97 ± 11,84 

EDK 10% 8,50 ± 14,80 

EDK 15% 15,80 ± 17,64 

EDK 20% 34,46 ± 23,31 

EDK 25% 72,55 ± 12,98 

Positive Control 38,85 ± 24,24 
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The data obtained from each treatment group 

was tested for normality using Shapiro-Wilk. The 

results of the Shapiro-Wilk normality test in all 

treatment groups showed a significance value 

(p>0,05), so it can be concluded that the data were 

normally distributed. Furthermore, the data was 

tested for homogeneity using Levene's Test. The 

results of the Levene's Test homogeneity test 

showed a significance value (p>0,05), so it can be 

concluded that the data were homogeneous. 

The research data were normally distributed 

and homogeneous, so it can be continued with 

the One Way Anova parametric statistical test. 

The results of the One Way Anova test showed a 

significance value of 0,000 (p<0,05), so it was 

stated that there was a minimum difference in 

one treatment group. Then Post Hoc Bonferroni 

test was continued to find out which groups gave 

a significant difference. 

 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Graph of Viability and Proliferation of BHK-21 Fibroblast Cells in All Treatment Groups 

 
Table 4. Results of Post Hoc Bonferroni Test for Viability of BHK-21 Fibroblast Cells

Treatment 

Group 
(1) (2) (3) (4) (5) (6) (7) 

(1) EDK 25%  0,001* 0,000* 0,000* 0,000* 0,005* 0,000* 

(2) EDK 20% 0,001*  0,511 0,050 0,030* 1,000 0,002* 

(3) EDK 15% 0,000* 0,511  1,000 1,000 0,084 1,000 

(4) EDK 10% 0,000* 0,050 1,000  1,000 0,007* 1,000 

(5) EDK 5% 0,000* 0,030* 1,000 1,000  0,004* 1,000 

(6) Positive 

Control 
0,005* 1,000 0,084 0,007* 0,004*  0,000* 

(7) Cell Control 0,000* 0,002* 1,000 1,000 1,000 0,000*  

Information: 

* : There is a significant difference (p<0,05) 

Table 5. Results of Post Hoc Bonferroni Test for Proliferation of BHK-21 Fibroblast Cells 

Treatment Group (1) (2) (3) (4) (5) (6) 

(1) EDK 25%  0,015* 0,000* 0,000* 0,000* 0,046* 

(2) EDK 20% 0,015*  1,000 0,284 0,202 1,000 

(3) EDK 15% 0,000* 1,000  1,000 1,000 0,531 

(4) EDK 10% 0,000* 0,284 1,000  1,000 0,104 

(5) EDK 5% 0,000* 0,202 1,000 1,000  0,072 

(6) Positive Control 0,046* 1,000 0,531 0,104 0,072  

Information: 
* : There is a significant difference (p<0,05)

The results of the Post Hoc Bonferroni test in 

table 5 showed that there was a significant 

difference (p<0,05) in the proliferation of BHK-21 

fibroblast cells of karamunting leaf extract 25% 

concentration compared to karamunting leaf extract 

20%, 15%, 10%, and 5% concentrations also 

positive control. There was no significant difference 

in the proliferation of BHK-21 fibroblast cells of 

karamunting leaf extract 20%, 15%, 10%, and 

5% concentrations also positive control. 

 

DISCUSSION 

MTT Assay showed that all treatment 

groups were produced purple color. The purple 

color produced is proportional to the number of 

living cells. The color change occurs because the 

active metabolic substance of BHK-21 fibroblast 
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cells reacted to tetrazolium salt (initially yellow) to 

produce a purple formazan product. Observation of 

the purple color intensity (colorimetry) in a 

microplate 96-well was seen by a spectrophotometer 

with ELISA Reader.14 The results were then 

calculated using the formula. 

The calculation results showed that all 

treatment groups had cell viability values higher 

than cell control or more than 100% and cause the 

proliferation of BHK-21 fibroblast cells. Based on 

statistical results showed that there was a significant 

difference between karamunting leaf extract 25% 

concentration compared to positive control (calcium 

hydroxide), which means that karamunting leaf 

extract 25% concentration was more effective in 

causing the proliferation of BHK-21 fibroblast cells. 

Karamunting leaf extract play a role in 

maintaining the viability of BHK-21 fibroblast cells 

through the content of active compounds such as 

flavonoid, tannin, and saponin. Flavonoid and tannin 

are the most abundant compounds in karamunting 

leaf.9,10 The ability of flavonoid to maintain the 

viability of BHK-21 fibroblast cells is by activating 

Ca2+ in mitochondria so that cells are able to 

produce ATP and survive. Mitochondria are 

organelles that act as centers of cellular energy 

metabolism and storage of Ca2+. Calcium (Ca2+) 

plays a role in regulating the function of 

mitochondria and stimulates ATP synthesis.15 

The ability of tannin to maintain the viability of 

BHK-21 fibroblast cells is through their antioxidant 

activity. Antioxidant in karamunting leaf function as 

inducer for the expression of antioxidant enzymes 

through the activity of Nuclear Factor Erythroid 2-

related factor 2 (Nrf2) which is located in the 

cytoplasm, when exposed to compounds that act as 

inducer, Nrf2 will translocate to the nucleus. In the 

nucleus, Nrf2 will bind to the Antioxidant Response 

Element (ARE) and will produce antioxidant 

enzymes, namely Superoxide Dismutase (SOD), 

Catalase (CAT), and Glutathione Peroxidase (GPx). 

Antioxidant enzymes play a role in neutralizing free 

radicals, so that maintaining cell viability or the 

ability of cells to survive.16,17 

Karamunting leaf extract play a role in 

stimulating the proliferation of BHK-21 fibroblast 

cells through the content of active compounds such 

as flavonoid, tannin, and saponin that can increase 

the production of growth factors. Growth factors 

play a role in stimulating the growth and 

proliferation of fibroblast cells. Some of the growth 

factors include Transforming Growth Factor Beta 

(TGF-β), Fibroblast Growth Factor Beta (FGF-β), 

Epidermal Growth Factor (EGF), Vascular 

Endothelial Growth Factor (VEGF), and Platelet-

Derived Growth Factor (PDGF).3 TGF-β and FGF-β 

were involved in cell proliferation.18,19 TGF-β is an 

enabling signal molecule that induces cell 

proliferation and chemotaxis. TGF-β is produced 

in an inactive form and will activated when it 

binds to its receptor. Activation of TGF-β will 

produce signaling pathways that induce cell 

differentiation and proliferation.19 The active 

compounds in karamunting leaf will activate the 

TGF-β signaling pathway and increase the ability 

of its receptors to bind to TGF-β, so that more 

TGF-β is activated to stimulate cell 

proliferation.20 

Cell proliferation by FGF-β occurs through 

the interaction between FGF-β ligand and FGF 

Receptor (FGFR). The interaction between the 

ligand and the receptor will induce receptor 

transphosphorylation. Receptor transphosphory-

lation is the cascade of molecules activation to 

form a transduction signal (intracellular signal 

communication cascade) to the nucleus and 

elicited a cellular response. This process will 

stimulate the activation of Mitogen Activated 

Protein Kinase/Extracellular Signal-Regulated 

Kinase (MAPK/ESRK) and Phosphoinositide-3 

Kinase/Protein Kinase B (PI3K/Akt). 

MAPK/ESRK and PI3K/Akt are signaling 

pathways that play a role in cellular processes 

such as cell differentiation and proliferation.18,19 

The results of this study can be used as a 

reference for further research to develop 

alternative choices of direct pulp capping 

materials to accelerate the healing process of 

pulp tissue made from karamunting leaf extract. 

The conclusion of this study is that karamunting 

leaf extract 5%, 10%, 15%, 20%, and 25% 

concentrations also calcium hydroxide can 

maintain viability and cause proliferation of 

BHK-21 fibroblast cells. Karamunting leaf 

extract 25% concentration was more effective in 

causing the proliferation of BHK-21 fibroblast 

cells. 

 

REFERENCES 

1. Rechenberg DK, Galicia JC, Peters OA. 

Biological Markers for Pulpal 

Inflammation: a Systematic Review. PloS 

ONE. 2016; 11 (11): 2-3. 

2. Zheng J, Wu Z, Niu K, Xie Y, Hu X, Fu J, 

dkk. Microbiome of Deep Dentinal Caries 

from Reversible Pulpitis to Irreversible 

Pulpitis. Journal of Endodontics. 2019; 45 

(3): 302. 

3. Schmalz G, Widbiller M, Galler KM. 

Signaling Molecules and Pulp 

Regeneration. Journal of Endodontics. 

2017; 43 (9): S8. 

4. Giraud T, Jeanneau C, Rombouts C, 

Bakhtiar H, Laurent P, About I. Pulp 

Capping Materials Modulate the Balance 

between Inflammation and 



Ramadamayati  : Effect of Karamunting Leaf Extract   49 

 

Regeneration. Dental Materials. 2019; 35 (1): 

25-29. 

5. Widjiastuti I, Subiyanto A, Ningtyas EK, 

Popyandra R, Kurniawan MG, Retnaningsih 

FD. Propolis Extract as Pulp Capping Material 

Enhances Odontoblast-like Cell Thickness and 

Type 1 Collagen Expression (in Vivo). Dental 

Journal: Majalah Kedokteran Gigi. 2020; 53 

(1): 1-5. 

6. Mostafa NM, Moussa SA. Mineral Trioxide 

Aggregate (MTA) vs Calcium Hydroxide in 

Direct Pulp Capping – Literature Review. 

Online Journal of Dentistry & Oral Health. 

2018; 1 (2): 2. 

7. Song M, Yu B, Kim S, Hayashi M, Smith C, 

Sohn S, dkk. Clinical and Molecular 

Perspectives of Reparative Dentin Formation: 

Lessons Learned from Pulp-Capping Materials 

and the Emerging Roles of Calcium. Dental 

Clinics. 2017; 61 (1): 94-96. 

8. Niah R, Baharsyah RN. Potensi Ekstrak Daun 

Tanaman Karamunting (Melastoma 

malabathricum L.) di Daerah Kalimantan 

sebagai Antibakteri Staphylococcus aureus. 

Jurnal Ilmiah Manuntung. 2018; 4 (1): 37. 

9. Danladi S, Wan-Azemin A, Sani YN, Mohd 

KS, Rao MUS, Mansor SM, dkk. 

Phytochemical Screening, Total Phenolic and 

Total Flavonoid Content, and Antioxidant 

Activity of Different Part of Melastoma 

malabathricum. Jurnal Teknologi. 2015; 77 (2): 

63-68. 

10. Amalia T, Saputri FC, Surini S. Total Phenolic 

Contents, Quercetin Determination and Anti 

Elastase Activity Melastoma malabathricum L. 

Leaf Extract from Different Method of 

Extractions. Pharmacognosy Journal. 2019; 11 

(1): 126. 

11. Marsepriani, Fifendy M, Hidayat Y. Daya 

Hambat Ekstrak Daun Senduduk (Melastoma 

malabathricum L.) terhadap Pertumbuhan 

Bakteri Streptococcus mutans. Program Studi 

Pendidikan Biologi. 2017; 1 (1): 1-4. 

12. Fouad AF. The Microbial Challenge to Pulp 

Regeneration. Advances in Dental Research. 

2011; 23 (3): 286-287. 

13. Freshney RI. Animal Cell Culture: A Practical 

Approach. 6th Edition. Washington DC: IRL. 

Press; 2011. 

14. Fitriani F, Subiwahjudi A, Soetojo A, Yuanita 

T. Sitotoksisitas Ekstrak Kulit Kakao 

(Theobroma cacao) terhadap Kultur Sel 

Fibroblas BHK-21. Conservative Dentistry 

Journal. 2019; 9 (1): 56-61. 

15. Brookes PS, Yoon Y, Robotham JL, Anders 

MW, Sheu SS. Calcium, ATP, and ROS: a 

mitochondrial love-hate triangle. American 

Journal of Physiology-Cell Physiology. 

2004; 287 (4): C817-C828. 

16. Ningrum CDS, Saputera D, Arifin R. 

Toxicity Test of Bay Leaf Extract on BHK-

21 Fibroblast Cells in Vitro. Dentino Jurnal 

Kedokteran Gigi. 2019; 4 (2): 179. 

17. Zulaikhah ST. The Role of Antioxidant to 

Prevent Free Radicals in the Body. Sains 

Medika. 2017; 8 (1): 39-45. 

18. Pang Y, Zhang Y, Huang L, Xu L, Wang K, 

Wang D, dkk. Effects and Mechanisms of 

Total Flavonoids from Blumea balsamifera 

(L.) DC. on Skin Wound in 

Rats. International Journal of Molecular 

Sciences. 2017. 18 (12): 2766. 

19. Apriasari ML, Pramitha SR, Puspitasari D, 

Ernawati DS. Expression of Fibroblast 

Growth Factor-β and Transforming Growth 

Factor-β in Mauli Banana Stem (Musa 

Acuminate) Extract Gel - Treated 

Traumatic Ulcer. Tropical Journal of 

Pharmaceutical Research. 2019. 18 (3): 

527-531. 

20. Halim S, Girsang E, Lister INE, Nasution 

AN. Effectivity of Gel Ethanolic Extract of 

Senggani Leaf (Melastoma candidum D. 

Don) in Increasing the Number of 

Fibroblast Cells and Thickness of Collagen 

Fibers against Socket Wound after Tooth 

Extraction on Male White Rats. American 

Scientific Research Journal of Engineering, 

Technology, and Sciences (ASRJETS). 

2019; 60 (1): 159-173. 


