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Background: Fibroblast is one of the cells that play an important role in

the wound healing process. Garlic (Allium sativum) is a plant that is

widely c@fpumed in the world and contains compounds that have
potential in the process of wofilhd healing. This research to see changes

IndonesanJoumalof OIS o439 the number of fibroblasts in the process of wound healing after tooth

URL hts:jumalinimus.ac. dindexpnptin X traction i treated garlic extract.

POl O SNAIIIAS Methods: This research was desigfl as a laboratory experimental with
a posttest control-only group. The number of samples was 28 rats which
were divided into 4 groups, without treated extract (control); with garlic
extract 20%, 40%, 80%. The extract was given two times daily for three
days. 6]

Results: The Kruskal Wgs test show significant difference between

the groups, with a p-value of 0.00 (p <0.05). The control group exhibited

the lowest number, whereas the treated group with 80% concentration of
garlic extract showed the highest number.

Conclusion: The group given garlic extract has an increase in the

number of fibroblasts.

INTRODUCTION

The process of wound healing need fibroblast because these cells produce connective tissue
which will later form the extra-cellular matrix (ECM). This ECM affect in determining the strength
and thickness of connective tissue. Fibroblasts will work together with type 1 collagen to form
connective tissue'. Fibroblast is active in connective tissue forms collagen, reticular, and also fibers
elastic. This cell is histologically present as a flat shape with a shaped nucleus, oval, with one or two
nucleoli, as well as cytoplasmic elongation®. Many researchers are interested in studying fibroblasts in
wound healing, such as research conducted by Addis et al (2020) using an in vitro model; Susilowati
et al (2020) on incisional wounds; Mardiyantoro et al (2020) on rat tooth sockets and Rahamadani et
al (2022) on gingivectomy wounds >,

A tooth extraction wound is an injury that occurs after a tooth extraction procedure. These

wounds also have the potential to cause complications due to open wounds. Tooth extraction is a minor
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surgical procedure on hard tissue and soft tissue. This procedure is relatively safe, but also can cause
complications due to tooth extraction injuries such as dry socket, fracture, bleeding and oedem®.
Garlic, or Allium sativum, is a type of bulbous blooming plant of the Allium genus that grows
easily and may be used to treat wounds. This plant has antimicrobial, anti-inflammatory, anti-cancer
and anti-aging effects 7. Several researches on garlic have been gonducted like research conducted by
Dewi et al (2020) and Poernomo & Makruf (2020) regarding the effect of garlic extract on wound
healing. Their research reported that garlic extract can affect the number of macrophages which
accelerates the healing process in incisional wounds *°. Based on this description, this study was
conducted to find out how garlic extract affects the number of fibroblast in healing process of the tooth

extraction wound.

METHODS

This research was conducted as a laboratory experiment using a posttest-only group
configuration. The population in this study was Wistar rats (Rattus novergicus) in the Biochemistry
Laboratory, Medical Faculty of Airlangga University, Surabaya. The number of samples used was 28
rats with the inclusion criteria being male Wistar rats, healthy condition, aged 2-3 months old, and
weighing 150-250 mg. Meanwhile, the exclusion criteria were that the experimental animals died
before the research was carried out, were sick during the adaptation period (7 days) and experimental
animals behaved aggressively. The samples will be divided into 4 research groups, namely 1. Control
group without extract; 2. Treatment group given 20% extract; 3. Treatment group given 40% extract;
4_Treatment group was given 80% extract. This research was carried out by obtaining research permits

thical clearance) from the research ethics commission with number 40/FKG/EP/I1V/2022.

Materials and tools

The materials and tools used in this research were:

a. Ethanol 96% m. Rotary microtome
b. Ketamine n. Small excavator

¢. Aluminum foil 0. Object glass

d. Filter paper p. Oven

e. Water bath q. Hematoxylin

f. Autoclave r. Eosin

g. Analytical balance (Ohaus, Germany) s. Buffered Neutral Formalin (BNF) 10% Solution
h.Needle holders t. EDTA Solution 10%
i. Glycerin u. Xylol

j-CMC - Na v. Slide glass

k. Aquades w. Light microscope

1. Buffered formalin
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Work Procedures
Tools preparation:
All tools underwent sterilization through autoclaving at a temperature of 121°C for 15 minutes,

under a pressure of 1 atm.

Preparation of experimental animals
Wistar rats were adapted to cages measuring 30cmx20cmx20 cm, in 1 cage there were 5 Wistar

rats. Then for approximately 1 week the acclimatization process is carried out.

Making garlic extract

The selected garlic is from the Kating variety aged 90 - 120 days (4 months after planting) in the
amount of | kg and the tubers are separated from the skin covering. After that, the garlic bulbs are cut
into pieces 1 mm thick and then crushed with a blender. This is intended to dissolve the active
compounds contained in garlic in 96% ethanol. Then the maceration process is carried out by mixing
one liter of ethanol solution for 1 x 24 hours while stirring or assisted by using a shaker. The solution
was left 24 hours to settle. Next, take the top layer of the garlic and ethanol mixture and place it in an
extraction glass, then use a rotary evaporator to evaporate the solvent at low pressure ranging from 40
to 50°C to concentrate until a dense extract is achieved. From 1 kg of garlic (Allium sativum) of the
Kating variety, 30 ml of thick extract is obtained.
Next, a gel preparation was made by mixing the basic gel ingredients, namely CMC-Na 2%, with
continuous stirring until a gel was formed. Then add garlic extract according to the desired
concentration. The gel to be used is stored at room temperature. After that, dilution was carried out to

obtain gel extract preparations with concentrations of 20%, 40% and 80%.

Treatment of experimental animals

Tooth extraction of wistar rat was carried out using a small excavator. After extraction, irrigation
is carried out using distilled water to remove debris or remains of the tooth extraction. Garlic extract
gel is given topically using a micro brush two times daily, once in the morning (08:00 AM) and once

in the afternoon (03:00 PM) for three days.

Histology Preparations and Observations

Preparing that have been modified, followed by trimming, tissue dehydration and embedding. The
preparations were then stained using Enatoxylin Eosin (HE) to observe the fibroblast cells.
Observation of fibroblast cells using a light microscope with 400x magnification. The data were

analyzed and processed statistically using the SPSS 23 software. The normality of data was assessed
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using the Shapiro-Wilk test, and homogeneity was tested using the Levene Test. Subsequently, the

Kruskal-Walli’s test was conducted.

RESULTS

This scoping review incorporated twelve studies addressing salivary cortisol levels among
individuals diagnosed with RAS, comprising ten cross-sectional studies and two case-control studies.
The findings of the research are presented in the form of mean and standard deviation. The results of

the statistical analysis are available in the table below.

Table 1. Mean normality test, homogeneity test and comparison test of the number of fibroblasts.

Groups Mean +SD p-value p- value p value Kruskall
Shapiro-wilk Levene test Wallis
Control 15.14 £ 141 0.531 0010
Extract 20% 27.37£5.46 0.003 0032 0.000
Extract 40% 43.11 £3.64 0.368 0047
Extract 80 % 4637+ .17 0.520 0013

The table indicates that the group with the lowest count of fibroblasts was observed in the control
group while the highest was observed in the extract group with a concentration of 80%. In this research,
the non-parametric Kruskall Wallis test was used because the data was not homogeneous and normal.

We found there were significant differences between each group p=0.00 (p<0.05).

DISCUSSION

The presence of fibroblast cells could be seen in all groups on this research. This shows that
fibroblast cells appeared on the third day. These results follow research conducted by Mardiyantoro et
al (2020) who also reported that on the third-day fibroblasts were also visible. They said that fibroblast
began to proliferate on the third day after tissue damage or injury occurred; The resulting macrophages
will synthesize these fibroblast®.

The number of fibroblasts was greater in the group treated with garlic extract compared to the
group without treatment (control). This shows that garlic extract increases the number of fibroblast
cells. This ability of garlic can be caused by the active ingredients contained in it. This resultis similar
to research conducted by Alhasim and Lombardo (2019) used the scar tissues model. They also
reported that fibroblasts were more proliferative in the garlic-treated'®. According to research
conducted by Wijayanti and Rosyid (2015) there are several active substances contained in garlic such

as flavonoids, saponins, alkaloids, polyphenols and tannins''. Tannins play a role in increasing wound
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traction during the wound healing process because it's can modify activity of platelets, coagulation,
the fibrinolysis system, and endothelium 2.

The aliin compound in garlic can affect proliferation of fibroblast. This compound can trﬁer
the formation of fibrinolysis, which is a mechanism in phase hemostasis. The alliin compound plays
an important role in the increased activity of fibrinolysis. Fibrinolysis is a physiological mechanism of
a body that works constantly to improve blood flow to body tissues by destroying fibrin deposits by
the fibrinolytic system '* . Alhasim and Lombardo (2020) in their research also reported that aliin also
contribute in fibroblast proliferation '°.

The significant differences number of fibroblasts also seen at concentrations of 20%, 40%, 80%
(p<0,05). The Whest number was found at a concentration of 80% and the lowest at 20%. These
results indicate that the concentration of garlic extract also affects the number of fibroblasts. A large
concentration has more concentrated active ingredient content. Mufinah also reported that
concentrations of 20%, 40%, and 80% of garlic extract are beneficial for wound healing '3 .

. Garlic extract can affect the number of macrophages which will generate a variety of growth
factors, including Transforming Growth Factor-beta (TGF-f) and Platelet-Derived Growth Factor
(PDGF). Then the growth factors stimulate the proliferation and migration of fibroblasts to the wound
site. during the phase proliferation”. This study has not yet investigated at the bimolecular level or at

the Nano level. We suggest that research on fibroblasts be expanded to a smaller extent.

CONCLUSION

The number of fibroblasts increases in the group given garlic extract.

ACKNOWLEDGMENT
All authors would like to thank Dental Medicine Faculty of IIK Bhakti Wiyata for all supports.

REFERENCES

1. Desjardins-Park HE, Foster DS, Longaker MT. Fibroblasts and wound healing: An updare. Vol. 13, Regenerative
Medicine. Future Medicine Ltd.; 2018. p. 491-5.

2. Rahmadani N, Aris Wahyukundari M, Harmono H, Kunci K, Biji :, Robusta K, et al. Efektivitas Gel Ekstrak Biji Kopi
Robusta (Coffea canephora) terhadap Peningkatan Jumlah Fibroblas pada Penyembuhan Luka Pasca Gingivektomi
- J Kedokt Gigi. 2022;19(1):13-8.

3.  Susilowati A, Rianti DR, Yunita E, Nur’aini NS. Efekrifitas Gel Ekstrak Etanol Daun Asam Jawa (Tamarindus indica
L.) Terhadap Jumlah Fibroblast pada Proses Penyembuhan Luka Insisi Tikus Jantan Galur Sprague Dawley. Maj
Farm. 2020;16(2):182.

4. Addis R, Cruciani S, Santaniello S, Bellu E, Sarais G, Ventura C, et al. Fibroblast proliferation and migration in
wound healing by phytochemicals: Evidence for a novel synergic outcome. Int J Med Sci. 2020;17(8):1030-42.

5. Fredy Mardiyantoro, Abidin ZZ, Swastirani A, Dibya H. Pengaruh Lendir Bekicot (Achatina fulica) Terhadap Jumlah
Fibroblas Pada Soket GigiRattus Norvegicus. Prodenta J Dent. 2020:5(3):248-53.

6. Lande R, Kepel BJ, Siagian K V. Gambaran Faktor Risiko Dan Komplikasi Pencabutan Gigi Di Rsgm Pspdg-Fk
Unsrat. e-GIGI. 2015;3(2).

7. Kaur, Gurjot, and Reena Gupta. Garlic: nature’s protection against wounds. Plant Arch. 2021: 2446-55.

38




Indonesian Journal of Dentistry Volume 4 No 1 Issue 4 Year 2024 Pages 34-39

Puspa Dewi I, Taslim Akademi Farmasi Prayoga Padang T. Efekrivitas Gel Ekstrar Umbi Bawang Putih Terhadap
Penyembuhan Luka Bakar dan Sayat. 2020;6(2):215-22.

Poermnomo H, Taha M, Ruf M". Pengaruh Gel Ekstrak Bawang Putih (Allium Sativum L) Terhadap Jumlah Sel
Makrofag Pada Penyembuhan Luka Insisi Gingiva Marmut (Cavia Porcellus). Interdental: Jurnal Kedokteran Gigi,
2020, 16.2.

Alhashim M, Lombardo I. Effect of Topical Garlic on Wound Healing and Scarring: A Clinical Trial. Dermatologic
Surg. 2020:46(5):618-27.

Wijayanti R, Rosyid A, Studi P, Fakultas F, Universitas K, Sultan I, et al. Efek Ekstrak Umbi Bawang Putih (Allium
sativum L) Terhadap Penurunan Kadar Glukosa Darah Pada Tikus Galur Wistar Jantan Yang Di Induksi Aloksan.
Jurnal Timu Farmasi dan Farmasi Klinik. 2015:12(1). Available at
https://publik asiilmiah.unwahas.ac id/index.php/Farmasi/article/view/1402

Marcinczyk, N., Gromotowicz-Poplawska, A., Tomczyk, M., & Chabielska. Tannins as hemostasis modulators.
Frontiers in Pharmacology, 2022, 12: 806891 .;

Mufimah, Uti Rusdian Hidayat, Ichsan Budiharto. Efekrivitas gel ekstrak bawang purtih terhadap proses penvembuhan
luka fase inflamasi. Jurnal Vokasi Kesehatan. 2018;54-9 Available at
https://journals physiology .org/doi/full/10.1152/physrev.2003.83.3.835.

39




THE CHANGES NUMBER OF FIBROBLAST IN THE TOOTH
EXTRACTION WOUND HEALING TREATED WITH GARLIC

EXTRACT

ORIGINALITY REPORT

10, s 6o "

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

ijeijournal.com

Internet Source %
journalssc.com '
Internet Source %
www.mdpi.com 1
Internet Source %
WWW.e-mjm.org /1
Internet Source %
repository.ub.ac.id '
Internet Source %
ﬂ www.medrxiv.org 1
Internet Source %
Sari Afriani, Bathlimus Ahmadi. " The Effect of v
7 . . <%
garlic extract () on the hatching rate of sea
bass eggs ()", BIO Web of Conferences, 2025
Publication
E e-journal.unair.ac.id <
Internet Source %
escholarship.org /
n Internet Source < %
f1000research.s3.amazonaws.com < v
Internet Source %
jonuns.com 7
Internet Source < %




repository.unair.ac.id <1 %

Internet Source

Kirani Nuranisa, Cut Fauziah, Yuli Suciati. "The <1 o
Effect Of Giving Red Dragon Fruit (Hylocereus °
polyrhizus) Extract On Spermatozo Motility In

White Rats (Rattus norvegicus) Wistar Line

With High Fat Induction", Biomedical Journal

of Indonesia, 2020

—_
w

Publication
dev.journal.ugm.ac.id v
InterneJtSource g < %
doaj.org <’
Internet Source %
www.sciencepub.net ’
Internet Source p < %
Minhal Alhashim, Jamie Lombardo. "Effect of /
17 <l%

Topical Garlic on Wound Healing and
Scarring", Dermatologic Surgery, 2020

Publication

Feng Zhang, Song Qiao, Chungiao Li, Bo Wu.

. ; o <l%
"The immunologic changes during different
phases of intestinal anastomotic healing”,
Journal of Clinical Laboratory Analysis, 2020

Publication

Exclude quotes On Exclude matches Off

Exclude bibliography  On



