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ABSTRACT: Background: One of the major issues with dental and oral health is oral
cancer. One often used natural component, garlic (Allien sativuni), has a wide range of
pharmacological effects, including anticancer activity. A. satfwimn's organosulfur compounds
have the ability to hinder the development of cancer cells. Objectives: This research sought to
determine the cytotoxicity activity of agueous and ethamol extracts of A. sativiem toward the
HSC-3 cell line. Methods: 4. sarivim extract was appliedto HSC-3 cells at doses of 50 g/mL,
100 g/mL. 200 g/mL, 400 g/mL, and 800 g/mL for 24 hours before cytotoxicity test using the
MTT method and data analysis using one-way ANOVA and Post-Hoc test (Tukey HSD).
Results: Cytotoxicity of aqueous and ethanol extracts of A. sarivum varied. Aqueous exfract
of A. sativien was recognized to be more capable of reducing cell viability at a congentration
of 400 pg/mL with a cell viability pereéntage of 40.229% + 5.367% and 800 pgimL with a
percentage of 34.482% + 3.448%. The ethanol extract of A. sativem with a cententration of
800 ug/mL had a cell viability pergentage of 40.229% + 3.448%. Conclusign* In comparison
to the ethanolic extract of 4. sativiam, the aqueous extract significantly reduced the vitality of
HSC-3 cells. 4
%

1 INTRODUCTION

Dental and oral health problems inflict a huge healthhconcern in various countries. It causes
pain, unpleasantness, disability, and death (World Health Organization 2020). Oral cancer is
one of many dental and oral health problems, Iths malignant cancer that attacks the lips, and
oral cavity which includes the gingiva, tonguer cheek mucosa, roof of the mouth, and floor of
the.mbuth (Lingen ef al. 2008). Oral cancer 1s predicted to cause close to 180.000 [atalities in
2020, with Asia having the highest frequéncy (International Agency for Research on Cancer
2020).

Squamous cell carcinoma (SCOY is the term most frequently used to describe oral cancer
since the majority of the oralycavity is lined by stratified squamous epithelium. The most
typical SCC in the oral cavity is squamous carcinoma of the tongue. The highly aggressive
characteristics of HSC-3 cell lines have made HSC-3 cells a suitable model for study or
research on metastasis of SCC (Rivera 2015). Treatment of oral cancer is surgery, radio-
therapy or a combination of chemo-radiotherapy (Shih er al. 2017). However, this treatment
attacks normal cells and has severe side effects. Therefore, alternative treatments with
minimal side effects are needed (Aslam er al 2014).

Garlic (Alliwm sativiem) is a natural ingredient that has an anticancer potential (Kooti
et al. 2017). A. sativirn methanol extract exhibited the capacity to decrease the viability of
Jurkat Clone E6-1 cells and U-937 cells, according to earlier studies (Jasamai et al. 2016).
Additionally, other research demonstrated that an aqueous extract of A. sativim causes
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SCC9 cells to undergo apoptosis (Vemur er al. 2018). The cytotoxicity of aqueous and
ethanolic extracts of A. sativium on HSC-3 cells, however, has not been investigated. The
authors were therefore interested in comparing the differences between the cytotoxic potency
of aqueous and ethanol extracts of 4. sativum toward the HSC-3 cell line.

2 METHODS

2.1 Plant material and extraction procedure

A. Sativun was accumulated in Indonesia. The specimens were authenticated by the
Indonesian Institute of Science. It was dried at a temperature of 30°C and then crushed to
powder. Each extraction involved macerating 85 grams of powder for three days at room
temperature with 425 mL of distilled water and ethanol. After that, filter M (Whatman
Int. Ltd., Maidstone, UK) was used to remove the solvent and powder residue. A rotary
evaporator (Buchi, Switzerland) was then used to evaporate the solvent from the extracted
A, sativum. A refrigerator set to 4°C was used to keep the extract. /

2.2 Cell culture ’/

HSC-3 cells were cultured in Dulbecco’s Modified Eagle Medium (DMEM) (Gibco, USA)
under standard culture conditions at 37°C in a §% CO, Aumidified incubator, supplemented
with 10% fetal bovine serum (Gibco, USA) as i or cells and antibiotics, namely 14
amphotericin B and 1% penicillin-streptomycin (Invitrogen, USA) (Memmert, Gﬂngaﬁy}.
Untl the cells are 80% confluent, the media was routinely changed, and the cells were sub-
cultured every 3—4 days. An enclosed bioriy cabinet served as the site of thesentire cell
culture procedure. »

»

4
¥
2.3 Cytotoxicity assay ,/ g

The cytotoxicity assay, whichygauges how long HSC-3 cells can su.rlﬂ" after being exposed
to the extract, was used to determine the cytotoxicity impact. 4 sativim extracts at con-
centrations of 50 g/mL, 100 g/mL, 200 g/mL, 400 g/mL, and 800-g/mL were applied to HSC-
3 cells that had been put in 96-well plates and cultured for 24 hours at 37°C and 5% CO,.
After incubation, the cytotoxicity test was carried out using the MTT method. Each well
plate was filled with MTT solution (Sigma Aldrich, US.'( ). and cells were then incubated for
4 hours at 3 and 5% CO,. The formazan crystals will be dissolved by adding acidified
isopropanol to the mixture after 4 hours of incubation. At a wavelength of 570 nm, the
ubsory: value was determined using a mieroplate reader (Tecan, Salzburg, Austria).
v

r
.r"
4
The Shapiro-Wilk method was emplgyed to conduct the normality test. One-way ANOVA
and Tukey's post-hoc were used' to assess differences between experimental groups. A p-
value (p < 0.05) was considered statistically significant.

2.4 Statistical analysis

3 RESULTS

From the outcome of a qualitative phytochemical assay, it is known that the agueous extract
of A sativwm contains triterpenoids, flavonoids, tannins, and alkaloids. Meanwhile, the
ethanol extract of 4. sativum contains triterpenoids, Mavonoids, steroids, tannins, and
alkaloids (Table 1).
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Table 1. Qualitative phytochemical test of aqueous and ethanol extracts of
A. sativiam.

Extract Compound Resulis

Aqueous extract of A. sativim Triterpenoid
Flavonoid
Steroid
Tannin
Alkaloid
Quinone

Ethanol extract of A. sativim Triterpenoid
Flavonoid
Steroid
Tannin
Alkaloid
Quinone

|+\+++|++|++

y

This study used an aqueous extract of 4. sativiem and an ethanol extract of A. sativiem with
concentrations of 50 pg/mL, 100 pg/mL, 200 pg/mL, pg/mL, and 800 pg/mL. The
negative control was HSC-3 cells without treatment, while the positive control was HSC-3
cells and doxorubicin pM. All variables will be tested for cytotoxicity against HSC-3 cells by
putting them into the well plate that contains cells. The results of the cylntoxicil.;tteu
were depicted in Figure 1. >
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Figure 1. Viability percentage of HSC-3 €ell line. The data are expressed as mean £+ SD (n = 3).
*Shows a significant difference cumpu,:’ul 1o the negative control (p < 0.05)
4

The outcome of the nurmafity test revealed that all data were normally distributed (p >
0.05). The one-way ANOVA test revealed significant differences between experimental
groups with p < 0.001. Tukey's post-hoc test was then carried out, p <0.05 denotes a sig-
nificant difference.

4 DISCUSSION

Based on the phytochemical test. it is known that A. sativurn contains non-organosulfur
content which is flavonoids. Flavonoids have anti-cancer properties via inhibiting protein
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tyrosine kinase, an enzyme involved in controlling cell proliferation and transforming cells
into malignant forms (Steiner 1997). In addition, A. sativiem contains organosulfur com-
pounds that play a major role in inhibiting cancer cell growth, y-glutamyl-S-alk(en}yl-L-
cysteine, and alliin. These two organosulfur compounds can produce other compounds such
as allicin, S-allyl cysteine (SAC), S-allyl mercaptocysteine (SAMC), diallyl sulfide (DAS),
diallyl disulfide (DADS), diallyl trisulfide (DATS), vinyl dithiin and ajoene (Pandrangi
2015).

The solvents used in this study were distilled water and ethanol. Distilled water and
ethanol are considered solvents because they are polar solvents, capable of extracting com-
pounds such as allicin which have an anticancer role (Bajac er al. 2018). The difference
between these two solvents is in the polarity value. Water has a polarity value of 10.2,
Meanwhile, ethanol has a lower polarity value, which is 4.3 (Haerudin et ol 2017). The
difference between water and ethanol as a solvent based on the polanty w lies in the
content of A. sativum compounds that can be extracted.

Based on the research that has been done, it can be seen that the greater the concentration
of aqueous and ethanol extracts of A. sativum, the lower the viability.of the HSC-3 cell line.
This indicates that the greater the concentration of aqueous a thanol extracts of A
sativirm, the greater the cytotoxicity effect it has on HSC-3 cell

Research on the impact of methanol extract of 4. satfvum ongell survival and apoptosis in
U-937 cells and Jurkat Clone E6-1 cells provided support Tor this investigation (Jasamai
et al. 2016). This study has shown that the cell viability decreased with increasing con-
centrations of the methanol extract of A. sativim, ording to the study’s findings, the-
maximum concentration that can decrease cell viability is an 4. safivien methanol extraet at
a concentration of 800 g/mL. On the other hand, methanol extract of A. sativim ata’ con-
centration of 50 pg/mL was the smallest sentration that is capable of reducing-¢ell via-
bility. When compared with research conducted with an aqueous extract of 4. sarivum, the
smallest concentration that was able to reduce the viability of HSC-3 cells was 200 pg/mL.
Meanwhile, in the ethanol extract of 4. sativim, the smallest concentration that was able to
reduce cell viability was 400 pgf Y

This difference can oceur due to differences in incubation time, In the previous study, the
incubation time was 48 hours, whereas, in the current siud}r.)hﬁmuhation time was
24 hours. Research on'the cytotoxicity effect of A. sativim cf on HT-29 cell viability
that had previously been‘Carried out showed that the num cell viability at 24 hours of
incubation was less than that of 48 hours of incubation (Ghazanfan ef al 2011). Therefore,
in this study, the incubation time used was 24 hours. The solvents used also have different
polarity vnllnylr;revinus studies, methanol with(( polarity value of 5.1 was used as a
solvent, while in the current study, distilled ‘water and ethanol were used as solvents.
Methanolis not used as a solvent because methanol can be toxic in the liver when converted
to formate in the presence of an alcohol dehydrogenase enzyme (Joshi & Adhikari 2019). In
addiwon, there are differences in the cap&er cells used. so further research i1s meeded to
compare the A. sativium extracts of the,three solvents on the same cancer cells.

Based on the results of the cytotoxicity test, which can be measured by looking at the
percentage of cell viability, it d that the positive control (19,539% £ 5,266%) had a
significant difference from the n€gative control. In another experimental group, the aqueous
extract of 4. sativwn at concentrations 400 pg/mL (40.229% + 5.367%) and 800 pg/mL
(34.482% + 3.448%) and the ethanol extract of A. sativurm at concentration 800 pg/mL
(40.229% + 3.448%) showed that there is no significant difference with the positive control
{Figure 1). This indicated that the aqueous extract of 4. sativim at concentrations 400 pg/
mL and 800 pg/mL and the ethanol extract of A. sativiem 800 pgfmL had a cytotoxic effect
similar to the positive control.

The aqueous extract of 4. sariviem 400 pg/mL (40.229% = 5.367%) had a significant
difference with the ethanol extract of A. sativium 400 pg/mL (73.562% + 5.267%). This
indicated that at the same concentration of 400 pg/mL, there was a difference in cytotoxic
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effectiveness against the HSC-3 cell line, the agueous extract of 4. sativum was more potent
against HSC-3 cells than the ethanol extract of A. sativimn. The aqueous extract of A, sativum
800 pg/mL (34.482% + 3.448%) had no significant difference with the ethanol extract of 4.
sativam 800 pg/mlL (40.229% £ 3.448%). However, there are still differences in the percen-
tage of cell viability, an aqueous extract of A. sativien 800 pg/mL was able to lessen cell
viability by 6% more than an ethanol extract of A. sativum 800 pg/mL.

The difference in effectiveness between aqueous and ethanol extracts of 4. sativim 1s
supported by research on the determination of organosulfur compounds of A. safivim and
the optimization of the solvent mixture in the extraction of bioactive compounds of A.
sativurm. Based on these two studies, it is said that distilled water solvent is more capable of
extracting allicin (Bajac ef al. 2018; Cavalcanti et al. 2021). This explains why the aqueous
extract of 4. sativum 400 pg/mL is better than the ethanol extract of A. sarivien 400 pg/mlL.
However, based on the phytochemical test, the ethanol extract of A. .m?m has steroids,
while the aqueous extract does not have steroids. Based on this fact, the ethanol extract of 4,
sativum with steroid content could be more able to reduce cell viability, but the phyto-
chemical tests carried out were qualitative so it was not known much each compound
contained guantitatively and also the main protective effect of 4. sarivum comes from
organosulfur compounds (Asemani er al. 2019). Although the ethanol extract of A. sativim
contains steroids, the aqueous extract of A. sativien containsg/more organosulfur compounds
than the ethanol extract of 4. sativum. This research demonstrated that there were dis-
crepancies in the cytotoxic effectiveness of aqueousrand ethanol extracts of A. sativam
against HSC-3 cells. When compared to the ethafol extract of A. sativim, the aquéous
extract was better able to lower cell viability. )

-’
-

5 CONCLUSION / b
4
w

Aqueous extract of 4. sativum at "Jnccnr.ratiuns of 400 pg/mL and 806, fig/mL and ethanol
extract 800 pg/ml were c to HSC-3 cells. The amount of Aqueous and ethanol
extract of A. sativim that was applied to HSC-3 cells directly cosrelated with their cyto-
toxicity. Both the 400 and 800 mg/mL aqueous extracts of A, saffvum and the 800 mg/mL
ethanol extract did ‘not substantially vary from the pusitivg:cdntrc—l. Additionally, 1t was
discovered that the aqﬁzous extract of A. sativim was more €ytotoxic to HSC-3 cells than the
ethanol extraet. ,J
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