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ABSTRACT

Introduction: Fibroblast is a key element in the wound healing process. During the
proliferation phase, fibroblast cells are important for producing collagen and elastic cells.
Curcuma xanthorriza is a medicinal herb that contains active compounds such as curcumin
and flavonoid, both of which have the ability to increase fibroblast migration and
accelerate wound healing. This study aims to observe the effectiveness of 5% temulawak
extract (Curcuma xanthorrhiza) on post-extraction fibroblast cells in Wistar rats (Rattus
norvegicus). Methods: The experimental study was conducted on 30 rats, divided into a
control group and a treatment group. The subjects received intramuscular anesthesia prior
to extraction of mandibular incisor. The treatment group was injected with 5% curcuma
extract into their wound socket, while the control group was given placebo gel injection.
The mandibular samples were obtained and analyzed on the 3, 5%, and 7" day. The
number of fibroblast cells was observed using a light microscope with three different fields
of view at 400x magnification. Results: The mean number of fibroblasts in the experiment
group was higher than that in the control group. On the 7 day, the treatment group
showed 342.50 fibroblast cells, while the control group only showed 298.25 cells. The
number of fibroblast cells in the 3™ day treatment group was comparable to that in the
5% day of control group. Conclusion: It can be concluded that 5% temulawak extract
(Curcuma xanthorrhiza) has a significant effect increasing post-extraction fibroblast cells
in Wistar rats (Rattus norvegicus).
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INTRODUCTION

Based on the 2018 health survey (RISKESDAS) conducted by the Indonesian Health Ministry, as many
as 57.6% of Indonesian citizens suffered from oral health diseases, which often lead to dental
extraction.! Dental extraction is a procedure in dentistry when a tooth is removed from its socket.
This procedure would induce trauma inside the socket.?

Wound healing is achieved in three phases: 1) the inflammatory phase, 2) the proliferation
phase, and 3) the remodeling phase.3 The proliferation phase occurs from day 2 to 14 postoperatively.
During this process, fibroblast migration takes place. Fibroplasia plays a role in producing an
extracellular matrix to dominate the wound cavity and provides a base for keratinocytes.* Therefore,
fibroblast is a principal cell in wound healing process.

Dentists often prescribe analgesics and anti-inflammatory medications to reduce post-
extraction pain. However, it is believed that traditional medicine is a safer alternative with a lower
risk of side effects.>® Temulawak (Curcuma xanthorrhiza) is an herbal plant commonly used as
traditional medicine in Indonesia.” Curcuma xanthorrhiza contains alkaloid, flavonoid, phenolic, and
curcumin, as well as other substances with promising abilities in increasing fibroblast cell count.”?

Previous studies have stated that Curcuma xanthorrhiza extract is effective in accelerating the
healing progress of a second-degree burn wound.®%*2 In their research, 5% Curcuma xanthorrhiza
extract showed a significant result with a 40% wound closure rate on the 9 day, as proved by the
formation of granulation tissue.” The granulation tissue is a result of fibroblast proliferation and
angiogenesis, which aid in faster wound closure. Another study on 5% Curcuma xanthorrhiza extract
also showed that the application of the extract increased the number of fibroblasts, tissue granulation,
blood vessel density, and wound contraction in male diabetic Wistar rats.®'?*> These findings indicate
the excellent potential of 5% Curcuma xanthorrhiza extract as a wound-healing agent. However,
research on its use to accelerate healing in post-extraction dental sockets is still minimal. Therefore,
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This study aims to observe the effectiveness of 5% temulawak extract (Curcuma xanthorrhiza) on
post-extraction fibroblast cells in Wistar rats (Rattus norvegicus).

METHODS

The Wistar Rats were used as experiment subjects and study had been approved by the Faculty of
Veterinary Medicine at Udayana University. The experiment was performed in accordance with the
guidelines of the Health Research Ethics Commission of the Faculty of Medicine, Udayana University.
The rats were kept in the Faculty of Veterinary Medicine, Udayana University, given an initial
examination for systemic health conditions and stored in boxes with sawdust. All animals were kept
at room temperature with controlled humidity.

Extract of temulawak (Curcuma rhizome) was mashed and macerated with 96% ethanol. Every
10 grams of the extract was mixed with 10 ml of 2% CMC-Na for dilution to produce a 5% Curcuma
xanthorrhiza extract gel.® The animals were divided into two groups of 15 subjects each. Subjects in
the treatment group (Group 1) were given 5% Curcuma xanthorrhiza extract gel, injected into the
post-extraction socket twice a day. Subjects in the control group (Group 2) were given placebo gel.
Prior to the extraction of the mandibular right incisors, the subjects in both groups were given
intramuscular anesthesia (ketamine and xylazine). The extraction was performed with a sterile
excavator. The post-extraction socket was then injected with 0.1 ml of 5% Curcuma xanthorrhiza
extract gel using a small cannula. The subjects in the control group were given 0,1 ml of placebo gel.
The animals were euthanized on the 3™, 5%, and 7" day. The mandibular samples were obtained to
retrieve mucosa specimens. The specimens were then processed with haematoxylin and eosin (HE)
staining.” The number of fibroblast cells in the specimen was counted using a binocular microscope
at 400 times magnification. Three different fields of view were examined. The total number of
fibroblasts in each field of view was summed and then divided by three to calculate the average. The
counted fibroblast cells were considered active fibroblasts, characterized by smooth chromatin, large
cytoplasm, round nucleus, and distinct appearance.

Data obtained was processed using SPSS software. The normality test was performed with
the Shapiro-Wilk test. Next, the Levene test was performed to test the homogeneity of the sample.
The tests showed that the data was normally distributed and homogenous, so it was further tested
with the parametric One Way ANOVA with a confidence level of 95% or p<0.05. Lastly, a Least
Significant Difference (LSD) post hoc test was performed to find out the differences between both
groups in detail.

RESULTS

The results of the average number of fibroblasts that have been observed are shown in Table 1.
Based on Table 1, the highest mean number of fibroblast cells was in the treatment group on 7% day
with 342.50 cells. Based on Table 2 and Table 3, it was found that the data used in this study was
normally distributed and homogeneous. Thus, a One-Way ANOVA test was carried out. The findings,
as presented in Table 4, displayed a significant effect on the number of post-extraction fibroblast cells
by giving 5% Curcuma xanthorriza extract gel in Wistar rats. Thus, an LSD post hoc test was carried
out.

Table 1. Mean results and standard deviation of fibroblast cell count

Groups Observation n Mean SD
Day-3 4 107.00 6.807
Control Day-5 4 194.00 10.132
Day-7 4 298.25 11.309
Day-3 4 190.00 12.275
Treatment Day-5 4 289.75 12.399
Day-7 4 342.50 5.252
Table 2. Shapiro Wilk test results
Groups Euthanasia n p - value
Control group Day-3 4 0.556
Day-5 4 0.507
Day-7 4 0.116
Treatment group Day-3 4 0.444
Day-5 4 0.567
Day-7 4 0.562

Table 3. Levene’s test results

Groups Levene’s statistic p - value
Control group 0.289 0.756
Treatment group 1.574 0.259
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Table 4. One Way ANOVA test results

Groups p - value
Control group 0,001
Treatment Group 0,001
Chart Area
400
350 3425
289,75 298,25

Day 3 Day 5

250
200 190,00 194,00
150 107,00
100
:
0

= Control group = Treatment group

Day 7

Figure 1. Bar graph of the average number of fibroblast cells

EfeX

Figure 2. Histopathology imaging of fib
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| group;

group; C) 7" day control group; and D) 3" day treatment group; E) 5" Day treatment
group; F) 7" day treatment group. HE staining, 400x magnification.

Table 5. Least significant difference (LSD) test results

Groups Euthanasia day Comparison Mean p-value
difference

Control Day-3 Day-5 Day-7 Day-3 87.00 0.001
Group Day-7 191.25 0.001
Day-5 Day-3 Day-5 87.00 0.001
104.25 0.001
Day-7 191.25 0.001
104.25 0.001
Treatment Day-3 Day-5 Day-7 Day-3 99.750 0.001
Group Day-7 Day-3 152.50 0.001
Day-5 Day-5 99.750 0.001
52.750 0.006
Day-7 152.50 0.001
52.750 0.006

Table 6. The results of the LSD test on average fibroblast cells between the treatment group and
the control group on the 3, 5%, and 7" days after tooth extraction in Wistar rats

Control Treatment Mean difference p - value
Day-3 Day-3 83.00 0.001
Day-5 182.25 0.001
Day-7 235.50 0.001
Day-5 Day-3 4.00 0.782
Day-5 95.75 0.001
Day-7 148.50 0.001
Day-7 Day-3 108.25 0.001
Day-5 8.50 0.558
Day-7 44.25 0.001
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In addition, the data were tested using post hoc LSD to determine in detail the significant differences
between the days of decapitation and between groups, and how they affected the number of
fibroblast cells. In the 5" day control group and the 3™ treatment group, there was no significant
difference; it also occurred in the Day-7 control group and the Day-5 treatment group. This indicates
the number of fibroblasts in the Day-3 and Day-5 treatment groups had the same amount as the Day-
5 and Day-7 control groups.

DISCUSSION

This true experimental research used 5% Curcuma xanthorrhiza extract gel as the independent
variable. A determination test was conducted to determine the type of rhizome used as research
material. The results of the determination test have stated that the rhizome used is the rhizome of
temulawak (Curcuma xanthorrhiza). Furthermore, phytochemical tests were carried out to
qualitatively determine the active compounds contained in temulawak. The active compounds include
curcumin, phenols, tannins, steroids, saponins, alkaloids, terpenoids, and flavonoids. This finding is
in accordance with previous studies. Specifically, the curcumin and flavonoids have the most impact
on wound healing acceleration.>6°15

Curcumin's most well-known property is its potent anti-inflammatory effect. Inflammation is a
natural response to tissue injury and infection, but excessive or prolonged inflammation can delay the
wound healing process. Curcumin helps regulate various proinflammatory molecules like cytokines,
chemokines, and enzymes, such as cyclooxygenase (COX) and lipoxygenase (LOX). By inhibiting these
pro-inflammatory mediators, curcumin helps reduce inflammation at the wound site, which, in turn,
allows the healing process to proceed more efficiently. Curcumin is also an excellent antioxidant. It
can neutralize free radicals that cause oxidative stress at the wound site. Excessive oxidative stress
can impair cell functions and hinder tissue repair. By scavenging these free radicals, curcumin helps
protect cells and tissues from damage, enabling better wound healing.

Moreover, curcumin has been shown to influence the activity of various growth factors involved
in wound healing, such as increasing the expression of transforming growth factor-beta (TGF-$) and
vascular endothelial growth factor (VEGF). TGF- plays a crucial role in collagen synthesis and tissue
remodeling, while VEGF promotes angiogenesis, which is the formation of new blood vessels. In
relation with fibroblast production, curcumin has been found to stimulate fibroblast proliferation and
collagen synthesis, promoting the rebuilding of damaged tissue and speeding up the wound healing
prOCeSS.13’14’16’17

Similar to curcumin, flavonoids have also been shown to stimulate collagen production. Collagen
is the main structural protein in connective tissues, and its increased synthesis is crucial for wound
closure and tissue repair. Flavonoids have demonstrated antimicrobial activity against various bacteria
and fungi. By preventing or reducing wound infections, flavonoids create a more favorable
environment for wound healing to occur without complications. Flavonoids also have anti-
inflammatory and angiogenesis-enhancing abilities. Reducing inflammation at the wound site would
create a less hostile environment for healing to take place, while improved blood flow to the wound
area provides essential nutrients and oxygen, supporting the growth of new tissue and accelerating
wound healing.!81920

The result of this study showed that in the treatment group, the average increase in the number
of fibroblasts was highest on Day 7, which was 342.50 cells. While in the control group, the average
increase in the number of fibroblast cells was highest on Day 7, which was 298.25 cells (Table 1,
Figure 1). The increase in the number of fibroblasts in the treatment group was influenced by the
administration of 5% Curcuma xanthorrhiza extract gel. The results of the LSD test in the Day-3
treatment group and the Day-5 control group showed no significant difference (Table 5,6,7). This
also occurred in the Day-5 treatment group and the Day-7 control group. This indicates that 5%
Curcuma xanthorrhiza extract gel was effective in increasing the number of fibroblast cells after tooth
extraction of Wistar rats.”!3*1617 Similar to our result, previous studies showed that that 5%
temulawak extract is effective in accelerating healing of a second-degree burn wound, up to 40%
increase in wound closure rate. In their research, 5% Curcuma xanthorrhiza extract showed significant
result with a 40% wound closure rate on the 9th day, proved by the formation of granulation tissue.”
The granulation tissue is a result of fibroblast proliferation and angiogenesis, which aid in faster
wound closure. Another study on 5% Curcuma xanthorrhiza extract also showed that the application
of the extract increased the number of fibroblasts, tissue granulation, blood vessel density and wound
contraction in male diabetic Wistar rats. 181920

Based on this research, it was found that 5% Curcuma xanthorriza extract gel has potential as
an alternative material that can be used after tooth extraction. It was stated that there was an
increase in the number of fibroblast cells that were able to accelerate wound healing, with a significant
increase in Day 7 decapitation. However, it is essential to acknowledge certain limitations that may
have influenced the findings. Firstly, the sample size was relatively small, limiting the statistical power
and generalizability of the results. Secondly, this research only focuses on one aspect (fibroblast cells
proliferation) of the wound healing process. Additionally, this research only tested one concentration
of the extract. Future research with larger and more diverse samples, encompassing more wound
healing aspects such as angiogenesis, level of oxidative stress and/or others, and experiments on
other concentrations of the extract would be beneficial in further validating our results and gaining a
more comprehensive understanding of the effect of Curcuma xanthorrhiza extract on wound healing.
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CONCLUSION

Based on this study, it can be concluded that 5% temulawak extract (Curcuma xanthorrhiza) has
significant effect on increasing post-extraction fibroblast cells in Wistar rats (Rattus norvegicus).
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