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ABSTRACT 

Gingivitis is inflammation of the gingival tissue without loss of attachment and destruction of the alveolar bone. 

Many natural ingredients are currently used to treat gingivitis, one of which is turmeric. This study is a laboratory 

experimental study that aims to determine the effectiveness of turmeric in the form of a gel with a concentration 

of 12.5% in reducing the gingival index. Wistar rats (Rattus Copernicus) were used as experimental animals for 

manipulation of gingivitis using wire ligature. The gingivitis was then applied with turmeric extract gel with a 

concentration of 12.5%. The results of statistical tests using the Kruskal Wallis Test showed p=0.03 (p<0.05), 

which indicated a significant difference between the study groups. This study concluded that 12.5% turmeric 

extract gel was effective in reducing the gingival index in gingivitis-induced rats. 
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1. INTRODUCTION 
Gingivitis is inflammation confined to the 

gingival tissue and clinically does not show any loss 

of attachment [1]. Subgingival plaque is a potential 

site for bacteria to multiply [2,3,4]. This disease is the 

second most common oral cavity disease in the 

community [5,6]. The main cause of gingivitis is the 

accumulation of microbial plaque on the cervical and 

surrounding teeth. Gingivitis is an infectious disease 

that has clinical symptoms such as redness, swelling, 

loss of free gingival texture, and bleeding on probing 

[7,8,9]. 

The utilization of natural resources as 

alternative medicine is currently growing rapidly. 

Medicinal plants can be used as alternative medicines 

because they are easy to obtain and have relatively few 

side effects. One of the natural plants that have long 

been known as medicinal plants is turmeric [10]. 

Turmeric has pharmacological effects such as blood 

circulation and vital energy, eliminating blockages in 

menstrual laxatives, anti-inflammatory, facilitating 

childbirth, antibacterial, facilitating bile secretion 

(cholagogues), carminative and astringent [11]. 

Curcumin contained in turmeric also functions as an 

anti-inflammatory [12]. 

2. MATERIALS AND METHODS 
The turmeric rhizome extraction process was 

carried out by the maceration method using ethanol as 

a solvent. A total of 120 g of turmeric rhizome extract 

were soaked in 750 mL of 96% ethanol solution. After 

5 days, the soaked sample was filtered using filter 

paper to produce filtrate 1 and dregs 1. The dregs were 

then macerated with 75 mL of 96% ethanol solution, 

covered with aluminum foil, and left for 2 days while 

stirring occasionally. After 2 days, the sample was 

filtered using filter paper or flannel to produce filtrate 

2 and dregs 2. The filtrate 1 and 2 were combined, then 

evaporated using a rotary evaporator at a temperature 

of 40°C – 50°C, so that a thick turmeric rhizome 

extract was obtained. The resulting viscous extract 

was left at room temperature until all of the ethanol 

solvents had evaporated. The extracts were weighed 

and stored in a sealed glass container before being 

used for testing. 

The process of making turmeric rhizome 

extract gel preparation began with weighing all the 

required ingredients according to the calculation. The 
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next step was to develop a gelling agent, then add 

additional ingredients (such as preservatives, 

penetration enhancers, etc.) into the gelling agent 

which was already in finished form. Furthermore, the 

active substance of turmeric rhizome ethanol extract 

was added to the gel preparation. Gel preparations 

were made with a concentration of 12.5%. 

This study used 9 male white rats aged ± 2 

months. White rats were placed in a room with husks 

on the floor for 2 weeks. The room was regulated with 

lighting cycles by providing a dark and light cycle of 

12 hours at a temperature of 23-250C. The white rats 

were given the same standard feed and drink ad 

libitum. Then the rats were anesthetized by 

intramuscular injection with a combination of 0.1 Ml 

of ketamine hydrochloride and 0.05 mL of xylazine 

hydrochloride (2 g/100 mL) of every 100 g of body 

weight. After anesthesia, a sterile 4/0 suture was 

placed around the right submarginal lower incisor for 

4 days. 

The rat's gingival condition was assessed 

using the Gingival Index (GI). The score of each tooth 

was obtained by adding up the scores of the four sides 

examined, then divided by four (the number of sides 

examined). A value of 0 indicates healthy gingiva, a 

value of 1 indicates there is mild gingival 

inflammation, the gingiva is characterized by 

discoloration, slight edema, on palpation there is no 

bleeding. A value of 2 indicates moderate gingival 

inflammation, red, edematous, and shiny gingiva, 

bleeding on palpation. A score of 3 indicates severe 

gingival inflammation, marked red gingiva, edema, 

ulceration, gingival tendency to bleed spontaneously. 

Gingival Index (GI) is the severity of gingival 

inflammation clinically can be determined from the 

Gingival Index score with the following criteria: 

gingival index score 0.1 – 1.0 mild gingivitis, gingival 

index score 1.1 – 2.0 moderate gingivitis, gingival 

index score 2.1 – 3.0 severe gingivitis. The turmeric 

extract gel was given once a day, for one week. 

 

3. RESULTS 
With the maceration method, turmeric extract was 

obtained as shown in Figure 1 below.  

 

Figure 1. Extract turmeric rhizome using ethanol 

solvent. 

 

Figure 2. Preparation of Turmeric Extract Gel with a 

Concentration of 12.5%. 

 

 

 

 

 

 

 

Figure 3. Gingivitis induction with wire ligature. 

 

Figure 4. The gingiva condition after the induction of 

gingivitis. 

Table 1. Gingival index after induction of gingivitis 

Gingival Index (GI) 

Rat Group 1 Group  2 Group 3 

1 2 2 3 

2 2 2 3 

3 3 3 3 

4 2 2 2 

5 3 2 2 
Group 1 = 12.5% Turmeric Extract Gel Group 

Group 2 = Positive Control Group (Metronidazole 

Gel) 

Group 3 = Negative Control Group (Aquades Gel) 
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Table 2. The Gingival index after application of 12.5% 

turmeric extract gel  

Day 7 

Rat Group 1 Group  2 Group 3 

1 0 0 1 

2 0 0 2 

3 0 0 3 

4 0 0 2 

5 1 0 1 
Group 1 = Turmeric Extract Gel Group 

Group 2 = Positive Control Group (Metronidazole 

Gel) 

Group 3 = Negative Control Group (Aquades Gel) 

 

 

 

 

 

Table 3. Tests of Normality 

 Kolmogorov-

Smirnova 

Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

GI Score 

after Gel 

Application 

,353 15 ,000 ,728 15 ,001 

a. Lilliefors Significance Correction 

 

The results of the normality test of the data above 

showed that the data is not normally distributed 

p=0.001 (p<0.05). The results of statistical tests using 

the Kruskal Wallis Test showed p=0.03 (p<0.05), 

which indicated a significant difference between the 

study groups. 

 

Table 4. Post hoc test results 

 

Note: 

o Group 1 = Turmeric Extract Gel Group 

o Group 2 = Positive Control Group (Metronidazole Gel) 

o Group 3 = Negative Control Group (Aquades Gel) 

 

Post Hoc test (Dunn Boferonni) showed that there was 

a significant difference between the positive control 

group and the negative control group (p=0.05), as well 

as the extract group and the negative control group 

(p=0.024). However, there was no significant 

difference between the extract and positive control 

groups (p=1.00).  

 

4. DISCUSSION 
In this study, the white rats used were male 

rats because female white rats have an estrus phase 

which can cause hormonal imbalances [13], so the 

effect of the turmeric extract gel that will be given 

cannot work optimally and this can bias the results of 

this study. This is also based on research that observes 

gingivitis as an inflammation of which one of the 

predisposing factors is hormonal conditions [14]. 

Gingivitis manipulation in ten rats was 

performed using a wire ligature placed on the 

submarginal of the rat's gingiva. This method was 

chosen because it had various advantages such as easy 

operation, faster inflammatory effect, and less cost 

than the gingivitis induction method using bacterial 

inoculation. Gingivitis was caused by the use of wires 

at the gingival submarginal due to the accumulation of 

plaque in the area where the wires were attached [15]. 

This study showed that there was a decrease 

in GI after administration of 12.5% turmeric extract 

gel when compared to the negative control group. 

These results are consistent with the study of 

Chatterjee et al who found that curcumin is effective 

against gingivitis, the study of Chatterjee et al used 

curcumin in the form of a mouthwash [16]. The results 

of Farjana et al's study also found that oral Curcuma 

gel containing 10 mg of Curcuma longa was effective 

in treating gingivitis and reducing the inflammatory 

component [17]. In this study, it was also found that 
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the ability of curcumin in the form of 12.5% gel had 

the same ability as the positive control, namely 

metronidazole gel. This showed that turmeric extract 

gel is effective in decreasing the gingival index and 

can be used as alternative medicine in the treatment of 

gingivitis. 

 

5. CONCLUSION 
Turmeric extract gel of 12.5% was effective 

in decreasing the gingival index in gingivitis-induced 

rats. 
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