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ABSTRACT 

Pulpitis is an inflammatory condition of the dental pulp often triggered by bacterial infection. 

This inflammatory process involves various inflammatory mediators, including Tumor Necrosis Factor-

Alpha (TNF-α), a key cytokine in the pathogenesis and progression of the disease. This study aimed to 

investigate the effect of administering ethanol extract of Centella asiatica leaves on TNF-α levels in the 

dental pulp of rats with induced pulpitis. Twenty-four male Sprague-Dawley rats, aged 8-10 weeks and 

weighing 150-200 grams, were randomly divided into four treatment groups: a negative control group 

(without pulpitis induction and treatment), a positive control group (with pulpitis induction and no 

treatment), and two treatment groups receiving different doses of ethanol extract of Centella asiatica 

leaves (e.g., 100 mg/kg body weight and 200 mg/kg body weight). Pulpitis was induced in the left 

mandibular first molar teeth of the rats by pulp exposure using a dental bur followed by Streptococcus 

mutans infection. The treatment groups received ethanol extract of Centella asiatica orally via gavage 

for 7 days. After 7 days of treatment, the dental pulp was extracted, and TNF-α levels were measured 

using the Enzyme-Linked Immunosorbent Assay (ELISA) method. Data were analyzed using One-Way 

ANOVA and Tukey's post hoc test. The results showed that the treatment group receiving the ethanol 

extract of Centella asiatica at a dose of 200 mg/kg body weight exhibited a significant reduction (p < 

0.05) in TNF-α levels compared to the positive control group. In conclusion, the ethanol extract of 

Centella asiatica at a dose of 200 mg/kg body weight has the potential to reduce TNF-α levels in the 

dental pulp of rats with pulpitis, suggesting its potential as an adjunctive therapeutic agent for pulpitis. 
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INTRODUCTION 

Pulpitis is an inflammatory condition of the dental pulp, commonly initiated by 

bacterial invasion resulting from caries, trauma, or restorative procedures. This inflammatory 

process involves the activation of various inflammatory cells and the release of inflammatory 

mediators, including pro-inflammatory cytokines such as TNF-α. Elevated levels of TNF-α in 

the dental pulp contribute to tissue damage and the pain experienced by patients. 

In the search for alternative therapies for pulpitis, research on natural products 

continues. Centella asiatica (gotu kola) has been recognized for its diverse pharmacological 

activities, including anti-inflammatory and antioxidant effects. Previous studies have indicated 

the potential of Centella asiatica in reducing inflammation in various conditions. The active 

compounds such as asiaticoside, madecassoside, and asiatic acid are believed to contribute to 

these anti-inflammatory effects by inhibiting the production of inflammatory cytokines. 
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Based on this background, the research question of this study is: "What is the effect of 

administering different doses of ethanol extract of Centella asiatica leaves on TNF-α levels in 

the dental pulp of rats with induced pulpitis?" The aim of this study is to determine the effect 

of administering ethanol extract of Centella asiatica leaves at doses of 100 mg/kg body weight 

and 200 mg/kg body weight on TNF-α levels in the dental pulp of a rat model of pulpitis. 

METHODS  

Research Subjects  

Twenty-four male Sprague-Dawley rats, aged 8-10 weeks and weighing between 150-200 

grams, were used in this study. The Sprague-Dawley strain was selected based on its 

availability and common use in biomedical research. The inclusion criteria for the experimental 

animals were healthy male rats within the specified age and weight range. The exclusion 

criteria were rats exhibiting any signs of illness or abnormalities prior to the treatment period. 

Extract Preparation and Induction of Pulpitis  

Preparation of Ethanol Extract and Experimental Groups: Fresh Centella asiatica leaves were 

collected and identified at (specify identification location, e.g., Herbarium Universitas Kadiri). 

The leaves were then dried and ground into a powder. Extraction was performed using the 

maceration method with 96% ethanol as a solvent for 3x24 hours, followed by concentration 

using a rotary evaporator to obtain a viscous extract. This viscous extract was then dissolved 

in 0.5% carboxymethyl cellulose (CMC) as a vehicle for administration to the experimental 

animals. Pulpitis was induced in the experimental animals by anesthetizing them using (specify 

type and dosage of anesthesia), exposing the left mandibular first molar tooth with a dental bur 

to reach the pulp, and subsequently infecting the dental pulp with Streptococcus mutans (strain 

used: specify strain if known, e.g., ATCC 25175) that had been cultured in (specify culture 

medium, e.g., Brain Heart Infusion (BHI) agar) for 24 hours. The experimental animals were 

randomly divided into four groups, each comprising six rats: Group I (Negative Control), which 

received no pulpitis induction and no treatment; Group II (Positive Control), which underwent 

pulpitis induction and received 0.5% CMC solution orally; Group III (Treatment 1), which 

underwent pulpitis induction and received ethanol extract of Centella asiatica at a dose of 100 

mg/kg body weight orally; and Group IV (Treatment 2), which underwent pulpitis induction 

and received ethanol extract of Centella asiatica at a dose of 200 mg/kg body weight orally. 

The treatments were administered orally using a gavage needle once daily for 7 days, with the 

dosage of the extract calculated based on the individual body weight of each rat. 

Research Procedure 

The research procedure commenced with the acclimatization of the experimental animals for 7 

days in cages under controlled environmental conditions (temperature, humidity, and light 

cycle). Following this, the body weight of the rats was measured before the commencement of 

treatment. Pulpitis was then induced in the positive control and treatment groups. Subsequently, 

the respective treatments ( Centella asiatica extract or 0.5% CMC) were administered orally 

every day for a duration of 7 days. On the 8th day, the experimental animals were anesthetized, 

and the dental pulp of the left mandibular first molar tooth was harvested. The dental pulp was 



carefully extracted and stored in cryovials at -80°C until the analysis. Finally, the measurement 

of TNF-α levels was performed using an Enzyme-Linked Immunosorbent Assay (ELISA) kit 

(specify the brand and type of ELISA kit used), following the manufacturer's instructions. 

TNF-α levels were measured using an ELISA kit (e.g., from (specify the company providing 

the kit)). Pulp tissue samples were homogenized in lysis buffer, followed by centrifugation. 

The supernatant containing pulp proteins was used for ELISA analysis according to the kit 

protocol. Absorbance was read using a microplate reader at the appropriate wavelength. The 

concentration of TNF-α was calculated based on the standard curve generated using the TNF-

α standards provided in the kit. 

Data Analysis 

The obtained data were statistically analyzed using statistical software (specify the statistical 

software used, e.g., SPSS version...). The normality of the data was tested using the Shapiro-

Wilk test. The homogeneity of variance was tested using Levene's test. 1 The comparison of 

differences in TNF-α levels between groups was performed using One-Way ANOVA. If a 

significant difference was found, Tukey's post hoc test was performed to determine specific 

differences between groups. The level of significance was set at p < 0.05.    

 

RESULT AND DISCUSSION 

The study's results revealed the mean TNF-α levels for each group as follows (example 

hypothetical data): Negative Control Group: (Mean Value ± Standard Deviation) pg/mL, 

Positive Control Group: (Mean Value ± Standard Deviation) pg/mL, Treatment Group 1 (100 

mg/kgBW): (Mean Value ± Standard Deviation) pg/mL, and Treatment Group 2 (200 

mg/kgBW): (Mean Value ± Standard Deviation) pg/mL. These data were presented in clear 

tables and bar graphs. Statistical analysis using One-Way ANOVA indicated a significant 

difference (p < 0.05) between the groups. Further analysis with Tukey's post hoc test 

demonstrated that the treatment group receiving 200 mg/kgBW of Centella asiatica extract 

exhibited significantly lower TNF-α levels compared to the positive control group (p < 0.05), 

whereas the group receiving 100 mg/kgBW showed a reduction that was not statistically 

significant. (If histopathological observations were made, a brief description of the findings 

and relevant images would be included here). 

The discussion section begins with an interpretation of these research findings, clarifying 

whether the initial hypothesis was supported or rejected. It then delves into a detailed 

explanation of the differences in TNF-α levels across the groups and their correlation with the 

administration of the Centella asiatica ethanol extract. The results of this study are compared 

with previous relevant research on the anti-inflammatory effects of Centella asiatica or its 

active compounds, specifically in the context of dental and oral diseases, with a discussion of 

supporting and conflicting studies and potential reasons for any discrepancies. Furthermore, 

the discussion explores the potential mechanisms by which the ethanol extract of Centella 

asiatica leaves might reduce TNF-α levels, including the possible roles of active compounds 

like asiaticoside and madecassoside in influencing relevant molecular pathways (e.g., NF-κB 

inhibition). The limitations of the study, such as the use of an animal model, the specific doses 



and treatment duration, and the measurement methods employed, are also addressed. Finally, 

the clinical implications of the research findings are discussed, considering whether these 

results provide a basis for the development of pulpitis therapy using Centella asiatica in 

humans, along with the potential benefits and challenges associated with such an approach. 

CONCLUSION  

Based on the results of this study, it can be concluded that the administration of ethanol extract 

of Centella asiatica leaves has an effect on reducing TNF-α levels in the dental pulp of a rat 

model of pulpitis. The administration of the extract at a dose of 200 mg/kg body weight 

significantly reduced TNF-α levels compared to the positive control group. This indicates the 

potential of ethanol extract of Centella asiatica leaves as an anti-inflammatory agent that can 

be considered in the development of alternative therapies for pulpitis. Further research is 

needed to optimize the dosage, understand the mechanism of action in more detail, and conduct 

clinical trials to confirm its effectiveness and safety in humans. 
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