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International Conference on Technology of Dental and Medical Sciences (ICTDMS) include
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and health services, conservative dentistry, dental materials, dento-maxillofacial radiology,
medical sciences and technology, oral and maxillofacial surgery, oral biology, oral medicine
and pathology, orthodontics, pediatrics dentistry, periodontology, and prosthodontics. This
proceeding will be beneficial in keeping dental and medical professionals apprised of the
most recent scientific developments.
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Preface

Faculty of Dentistry Universitas Trisakti (Usakti) presents FORIL XIII 2022 Scientific
Forum Usakti conjunction with International Conference on Technology of Dental and
Medical Sciences (ICTDMS) on December 8th—10th 2022. The theme of the conference is
“Quality Improvement in Dental and Medical Knowledge, Research, Skills and Ethics
Facing Global Challenges”.

The triennial conference has served as a meeting place for technical and clinical studies on
health, ethical, and social issues in field medical and dentistry. It is organized around
12 major themes, including behavioral, epidemiologic, and health services, conservative
dentistry, dental materials, dento-maxillofacial radiology, medical sciences and technology,
oral and maxillofacial surgery, oral biology, oral medicine and pathology, orthodontics,
pediatrics dentistry, periodontology, and prosthodontics.

The most recent findings in fundamental and clinical sciences related to medical and
dental research will be presented in the conference that will be published as part of the
conference proceeding. This proceeding will be useful for keeping dental and medical pro-
fessionals up to date on the latest scientific developments.

Dr. Aryadi Subrata
Chairman FORIL XIII conjunction with ICTDMS
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ABSTRACT: During the wound healing prme:as.fﬁ!ihmhlasta may experience oxidative
stress due to the high number of reactive oxygenspecies (ROS) produced by inflammatory
cells, which. if out of control, may cause irri}liired fibroblast function, leading to a slow
wound healing process. Nonenzymatic antioXidants as suppressors for oxidative stress are
derived from secondary metabolites of natural ingredients such as lemongrass, which is
unstable when reacting with the exte environment and can be minimized by entapsula-
tion using a natural polymer of chilg@§n. This research is aimed to find out the dntioxidant
activity of chitosan-encapsulated Emnl:l.g;rm leaves extract (EnChLg) and its'effect on the
viability of fibroblasts under oxidative stress. Antioxidant activity was méasured using 2,2-
diphenyl-2-picrylhydrazil (DPPH). Viability and proliferation tests were conducted using the
Cell Counting Kit-8 (CCK:8) at a wavelength of 450 nm. The reséarch was divided into
8 groups consisting of gfoups with hydrogen peroxide, ascorbic acid, groups without treat-
ment, and EnChLg treatment with concentrations of 100 ppm, 200 ppm, 300 ppm, 400 ppm,
and 500 ppm. EnGhlg &ntioxidant activity test showed antioxidant activity with an ICsg
value of 566.48 ppm, and administration of EnChLg with a concentration of 300 ppm was
able to increase the viability of fibroblasts better than the concentrations of 100 ppm, 200
ppm, 400 pgpm, and 500 ppm as well as the positive, negative, and comparison control
groups. BnChLg has weak antioxidant activity. Hewever, EnChLg is nontoxic and fibro-
blasts were able to survive well at a concentration-of 300 ppm.

f(."'

¥,

‘1 INTRODUCTION

Wound healing is the body’s main defénse mechanism through several phases. hemostasis,
inflammation, proliferation, and remodeling (Thiruvoth et al. 2015). The hemostasis is the
initial phase characterized by the vasoconstriction of blood vessels and coagulation (Putri
2020), aiming at preventing excessive blood loss (Tsiklidis et al. 2019) and maintaining tissue
integrity (Jin et al. 2020). In the inflammatory phase, macrophages and neutrophils will
move to the imjured area and expenence a respiratory burst (Rizwan et al. 2014) and reactive
oxygen species (ROS) will be produced, (Nita & Grzybowski 2016), such as superoxide and
hydrogen peroxide, which act as bactericidal (Arnef & Widodo 2018). The low amount of
ROS has favorable effects on several physiological processes of the body, such as the wound-
healing process. However, too high levels of ROS can increase pro-oxidants and lead cells to
experience oxidative stress (Bhattacharyya et al. 2014). Oxidative stress 15 a condition when
there is an overproduction of ROS and a deficiency of enzymatic antioxidants, causing an
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imbalance (Phaniendra et al. 2015). This imbalance can mterfere with the [unction of com-
munication between cells and disrupt the wound healing process by prohibiting the pro-
liferation process and collagen formation by fibroblasts (Pisoschi & Pop 2015).

Herbal medicines have been widely used in the wound-healing process. One of the herbal
medicines is Cymbopogon citratus DC, known as lemongrass. Lemongrass is one of the
spices growing in the tropics and is widely used in Southeast Asian countries, such as
Indonesia (Felicia et al. 2022). Based on scientific studies, the lemongrass leaf has a higher
content of active compounds than its stem (Andikoputri et al. 2021). The active compounds
contained in lemongrass have antioxidant activities, such as flavonoids, tannins, saponins,
alkaloids, and phenols (Oladeji et al. 2019). Natural ingredients with antioxidants have been
proven to accelerate the wound-healing process (Comino-Sanz et al, 2021), One way to use
natural ingredients with antioxidants is by reducing the production of ROS (Dunnill et al.
2017), which can cause oxidative stress to cells, thereby slowing the wound healing process
(Siintar et al. 2012), A

The active compounds in the body have limited bioavailability, and absorption in the
body, which can be restrained by encapsulation technology. Enm gion is the trapping of
active compounds to enhance bioavailability and stability (Kamel et al. 2017; Umawiranda
& Cahyaningrum 2014), such as the protection of active Lgﬁ:;phunds against oxidation to
upgrade their therapeutic potential (Pateiro et al, 2021). The polymer material commonly
used as a trapping matrix is chitosan (Triwulandan & Nurbayti 2019). Chitosan is a natural
polymer compound obtained from chitin in the shells of marine animals and insects (Pratiwi
2014), such as the horned beetle (Xylotrupes gideon),which is a pest on coconut plants, but it
has economic value by converting it into natusdl.ingredients, such as chitosan (Veronica &
Maria 2021). Chitosan is widely used due lqjts potential 1o be develuped as a drug delivery
because it is biocompatible, biodegradable, has a low level of toxicity, and has 5?s:mplc
preparation method (Ningsih et al. 2017). Pll]fs:cdl modification of chitosan into $maller
particles can increase absorption, on, and penetration to the mucosal layer better than
chitosan with regular size {Marﬁlfl al. 2012).

Based on the description in r_lﬁ background. this study aimed to determine the antioxidant
activity of nano-chitosan ¢ ation of lemongrass leaf extract (EnChLg) on the viability
of libroblasts subjcctod t nxldaln‘e stress due to hydrogen pcmx]de induction.

i
e

2 M ETHDD‘F;{?‘— @

21  Lemongrass leaf extraction

Le‘urr: fﬁlF;'C' eitratus and X. gideon were obtained frm:n Bogor, West Java, Indonesia. The
lcnwugrass leaves were dried for two weeks naturally. Extraction was conducted by
maceration method using 70% ethanol solvent (1510 wiv) (Dewi 2021) for 72 hours at room

/fﬁ]ﬁpﬂﬁilum (Lahaguer al. 2020). Then, manpal shaking was performed for three days.
Shaking was executed every day for 15 minutes and repeated for eight hours, The extract was
filtered using Whatman filter paper and evaporated using a rotary evaporator at a tem-
perature of 50-60°C to concentrate the filtrate until a thick extract was obtained
{(Chairunnisa et al. 2019). The study was divided into eight groups, negative control, which is
fibroblasts without treatment, fibroblasts given ascorbic acid as a positive control, fibro-
blasts given a stressor, und‘ﬂbroh].u,ls given EnChLg treatment with concentrations of 100,
200, 300, 400, and 500 ppm.

2.2 Nano-chitosan encapswlation of lemongrass extract

The making process of chitosan from X. gideon was carried out in several stages, namely
demineralization, deproteinization, decolonzation, and deacetylation. Nano-chitosan
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encapsulation was conducted by dissolving (0.5 grams of chitosan with 1% of acetic acid. One
gram of lemongrass leal extract was weighed and then dissolved with 10 mL of distilled
water. A total of 150 mL of extract solution was mixed into 300 mL of chitosan solution,
then stirred using a magnetic stirrer at a speed of 2500 rpm for 20 minutes. After that, the
stirring was continued without heating for 100 minutes, then the solutipn was added with
40 mL of 0.1% tripolyphosphate dropwise. Then, the solution was stirréd for one hour at a
speed of 2500 rpm. After that, the tween 80 solution with 0.1% concefitration was added and
stirred again at 2500 rpm for one hour (Hadidi et al. 2020; Putri€t'al. 2019). The samples
were centrifuged again at 7100 rpm for 15 minutes 1o oblain a préeipitate, then dilution was
carried out at concentrations of 100, 200, 300, 400, and 500 ppm.

2.3 Antioxidant acrivity of EnChlLg =

The antioxidant activity test of EnChLg was carried/out using the 2.2-diphenyl-1-picrylhy-
drazyl method. The samples of EnChLg were prepared from 10,000 ppm stock solution and
diluted with methanol. The DPPH solution ﬁs prepared by dissolving 20.2 mg of it in
126.25 mL of methanol in a volumetric flask. The extrict solution was taken using a mpcuc
(Eppendorf) and put into a test tube, then added with DPPH solution and methanol so that
the volume of the solution reached 5 . The solution was shaken with a vortex. mixer
(Thermo Scientific) until homogenegis and then transferred to a test tube covered with
aluminum foil. Subsequently, the£olution was incubated in a dark room for+30 minutes.
After that, the absorbance was medsured at a wavelength of 516 nm (Chandra et al. 2019;
Muthia et al. 2019). The percefitage of inhibition can be calculated by thefollowing formula
(Sarraf et al. 2021): f 2

A Blank Absorbance — Sample Absorbance ;

Inhibition (F= : 100 1
i :?EF (_/f'!' Blank Absorbance ()

The inhibitor concentration (1Cs;) calculation is resolyed from the results of the linear
regression eguation y = a + bx from various sample conCentrations. The x-axis is the sample
cnnmmng; on. the y-axis is the percentage of inhibition, a is the intercept or the intersection
of the y-line, and b is the slope. Then, ICs, can be'calculated using the following formula
(Fitriani eval. 2019): o

50«4

=
B (2)

24 Viability rest

Fibroblasts previously [rozen if'liquid nitrogen were warmed at 37°C in a water bath until
thawed. After that, the fibroblasts were centrifuged at 1500 rpm for 15 minutes to obtain cell
pellets (Fitriani et al. 2019). The precipitate from the centrifugation was stored in a laminar
flow. Then, the cells were suspended again on a culture medium scaffold made with DMEM
(Gibco). 10% FBS. and 1% antimycotic antibiotic in the form of penicillin-streptomycin
{Chen et al. 2020). Then, the cells were grown with expansion using a T-flask and incubated
for 48 hours at 37°C. The cultured cells were divided into eight groups. The fibroblast culture
in the group expected to expenence oxidative stress was added with a stressor in the form of
100 uM H505 and then stored in a 5% CO, (ESCO) incubator at 37°C for 60 minutes (Che
Zain et al. 2020).

Fibroblasts were planted on 96 well plates of 10,000 cellsfwell on culture media. which had
been replaced with 200 pL centrifuged sample solution. Then, the fibroblasts were incubated
for 24 hours. After being treated and incubated, the cells were washed using 10X PBS once.
Then, 100 pL of CCK-8 (Dojindo) reagent was added to each well. The wells were incubated
at 37°C for 90 minutes. Viability and cytotoxicity tests were observed after 24 hours. The
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percentage of cell viability can be calculated by the following formula (Mahardika MP & A.
2021);

Absorbance A — Blank Absorbance
Absorbance B — Blank Absorbance x

100 3

Percentage of eell viability (%) =

3 RESULTS

This study aimed to determine the effect of lemongrass leal extract entangled with a natural
polymer in the form of horn beetle chitosan in particle size modified into nanoparticles 1o
increase stability. solubility, and its effectiveness in influencing the activity of fibroblasts
subjected to oxidative stress. The fibroblasts used in this study were hilman dermal fibro-
blasts (HDF) from the biorepository of Yarsi University. The lemongfass used was identified
by the Biological Research Center of the Biological Sciences Orgarization of West Java No.
B-112/V/D1.05.07/9/2021. ;:’“--

In this study, the effect of nano-chitosan encapsulation of lemongrass leal extract (EnChLg)
on the activity of fibroblasts under oxidative stress was examined. Oxidative stress of fibro-
blasts was obtained by giving H-O- solution and incyﬂﬁi?ﬁg for 60 minutes indicated by the
results of oxidative stress observations, namely the formation of ROS from fibroblasts.

e

3.1 Antioxidant test of EnChLg r 4

The antioxidant activity of EnChLg was deétermined by performing the 2.2-diphenyl-1-
picrylhydrazyl (DPPH) test. The DPEH test is a simple, easy, fast, reactive test method, and
it does not require many sdm;;];?ukr determine the antioxidant activity of a compound.
Antioxidant activity can be idenfified by quantitative measurement of a compound in cap-
turing free radicals from DPRH using UV-Vis spectrophotometry for absorbance measure-
ment so that the value of fhe antioxidant activity of the compound is attained by reducing
free radicals expressed by_’fl._he 1C., value. The 1Cs, value is the concentration of a compound
capable of reducingdfee radicals up to 50% (Nugrahani et al. 2020),

The results of the EnChLg antioxidant test with concentrations-of 100, 200, 300, 400, and
500 ppm showed that the mean percentage of EnChLg inhibition was 10.48%, 19.16%,
25.89%, 36.71, and 31.42%, respectively, as can be seen in Table 1.

L
#

F |
Tablg'l. Mean Percentage of Inhibition and ICy

T Inhibition (%
3 / (o)
¢ EnChlLg 1 2 3 Mean ICsy (ppm)
100 T.68 11.51 1225 10,48 + 2.45 566,48 + 31,95
200 20.53 17.18 19 80 19.16 + 1.77
300 34.86 34.76 30.20 2589 & 2.67
400 315.89 4 1313 37.09 36.71 £ 0.70
500 38.99 39.39 49 34 3142 & 587

The ICs, value of chitosan encapsulation of lemongrass leaf extract was 566.48 ppm. The
caleulation of the ICs, value can be obtained from the calculation results of the linear
regression equation, the regression equation with the values of y = 0.078x + 4,1972 and R* =
0.8712, y = 0.0757x+5.2709 and R* = 0.8847, and y = 0.0915x+ 2.2976 and R” = 0.9924
from the first, second, and third EnChLg tests, respectively. The results of the regression
equation from EnChLg in three replications can be seen in Figure 1.
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Figure |.  Curve of the relationship between the EnChLg concentration and the inhibition lxm:!%lugc.

£ ®

3.2 Fibroblasts cytotoxicity / ¥

A cylotoxicity test was conducggg:l.l,;i determine the value of ICsy., which is the contentration
of compounds capable of ighibiting cell growth up to 50%. The smallér the ICs value
produced, the compound will be more toxic. Cytotoxicity test of EnCHLg on fibroblasts
subjected to oxidative slress showed an 1Cs, result of 1520 ppm. The calculation of the
inhibition percentage in determining the 1Cs, value was obtained from the regression
equation with the¥alue of y = 0.01x + 34.8 and R =0.7812 (Figure 2).
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Figure 2.  1Cg Value of Fibroblasts Cytotoxicity.

3.3 Fibroblasts viability

Based on the results of observations and readings of the absorbance values of the viability
test from EnChLg concentrations of 100, 200, 300, 400, and 500 ppm on fibroblasts, the
results of the normality test using Shapiro-Wilk showed that the data had a normal dis-
tribution with p>0.05. The test was continued with the Oneway ANOVA parametric test
demonstrating that there was a significant difference in the study group (p<0.05). Next,
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Duncan’s test was conducted to find out which proups had differences. The results of
Duncan’s test indicated that there were significant differences between the untreated group
and the encapsulated group of lemongrass leaf extract with chitosan.

The viability test results showed that the group without treatment as negative control did
not indicate a significant difference (p>0.05) from the positive control group given ascorbic
acid and the group given EnChLg with a concentration of 300 ppm with viability values of
87.67%, 87.67%, and 90.00"%%, respectively. However, the EnChLg concentration of 300 ppm
had a higher percentage of 2.66% compared 1o the negative and positive control groups. The
negative control group, positive control group, and EnChlg had 300 ppm significant differ-
ences from the group given the H,O5 stressor, EnChLg 100, and hikg 500 ppm with
viability values of 68.33%, 70.50%, and 71.33%., respectively. The WW given stress,
although it did not show a significant difference, had the lowest viability value compared to the
EnChLg 100 and 500 ppm groups, namely 3.18% and 4.39% respectively. Although the
EnChLg 400 ppm group was not significantly different from the othér groups, it had higher

viability than the group given the stressor, EnChLg 100, and Ei £ 500 ppm. Meanwhile,
EnChLg 400 ppm had low viability when compared to the EnChLg 200, EnChLg 300 ppm,
positive control, and negative control groups. The caleu sults of the viability values can
be seen in Table 2. The results of microscopic viability, test observations in all study groups
showed the persisted fibroblasts and fibroblasis oing apoptosis. The results of micro-
scopic observations at 100x magnification can be Séen in Figure 3. S
Table 2. Fibroblasts viability mean. : .I*"
~

Number ’ .
Group (N} B Viability + SD (%) Sy pr Value
Fibroblast _3?- 87.67 £ 6.51* ?W p=<0.05
Hs0, 3 68.33 + 7645 )%

Ascorbic acid i ) B7.67 + 1.538a"
EnChLg 100 , 3 70.50 + 5.5
EnChLg 200 Y 3 85.00 % 6:56™
EnChLg 300" & 3 90,00 +4.36*
EnChLg 400 3 BLBT = 1159
EnChLg 500 ’ 3 a3 + 1350

*“the different columns show significant differences kp'gﬁlflﬁ}
' k4

-

Figure 3.  Effect of EnChLg administration on fibroblast viability. Yellow arrows display live
fibroblasts with clearly visible cell nuclel and blue arrows express dead fibroblasts with clumping of
cells. Observation of fibroblast morphology structure in the groups: A. Negative control, B. H;0s, C.
Positive control, D. EnChLg 100 ppm, E. EnChLg 200 ppm, F. EnChLg 300 ppm, G. EnChLg 400
ppm, H. EnChlLg 500 ppm. Observations were at 100x magnification.
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4 DISCUSSION

The success of the wound heualing process is supported by mutually coordinated and
overlapping healing phases, namely hemostasis, inflammation, proliferation, and remo-
deling, as well as various mediators. growth factors, and cells involved in this process, one
of which is fibroblasts. Fibroblasts are cells whose populations are mostly found in con-
nective tissue and are one of the cells playing a significant role in the wound healing
process, especially in the proliferative phase. Fibroblasts are stimulated by various med-
iators and growth factors to proliferate and migrate to the wound area, which then playsa
role in depositing collagen fiber proteins and the ground substance forming an extra-
cellular matrix (ECM) to facilitate cell migration and forming new tissue (Dewi 2018;
Wallace et al. 2021).

In the wound-healing process, the role of oxygen (0,) is required to produce adenosine
triphosphate (ATP) by the mitochondria, thereby increasing the energy needed for the
formation of new tissue. However. 02 molecules are having unpaired electrons so they
become very reactive molecules, namely ROS. The most common forms of ROS are
superoxide (0,.), hydrogen peroxide (H,0,), and hydroxyl (OH-) anions. Too low levels
of ROS in the body can induce a halt in the cell cycle, whereas normal levels'of ROS can
maintain cell function, and excessive levels of ROS can result in the activation of pro-
apoptotic proteins causing the death of cells (Dunnill et al. 2017). Eherefore, the amount
of ROS in the body needs to be balanced with the presence of antioxidants that will work
synergistically in balancing ROS in the inflammatory pl;? (Andarina & Djauhari
2017).

Ascorbic acid is a nonenzymatic antioxidant from natural ingredients that have been
known as the gold standard of antioxidants. Ascorbic acid can balance the amount of ROS
by neutralizing superoxide anions and hydroxy! radigals and activating other antioxidants
in the body (Andarina & Djauhari 2017). Apan from ascorbic acid, other natural anti-
oxidants are obtained from active compounds in almost all plants, one of which incm—
ongrass leaf or Cymbopogon citratus. ? cts from lemongrass leaves are ].ﬂ:p\feu to
contain active compounds of flavoneids :nols, tannins, saponins, and .ilkﬂ@s known
as natural nonenzymatic antioxidants (Trang et al. 2020). To enhance the %tability and
protect the active cumpoumis frumiﬂle extract of lemongrass leal, ira I'n'g is carried out
with natural polymers in the formt of chitosan (Raza et al. 2020), physieally modified into
nanoparticles. The chitosan used is derived from the horned bﬂeﬂﬂ-gr Xyvlotrupes gideon,
which is a plant pest but has beneficial properties, such as b:uog,mpduble biodegradable,
mucoadhesive, and lm}“lmn.. and it has good mﬁuston and penetration capabilities
(Mardliyad et al: 2012).

The DPPH value indicates the antioxidant activity nfﬂamornpound with the magnitude
of the free mgﬁ scavenging activity of DPPH indigited by the ICsp value. The smaller
the 1Csq: valu produced by a compound, the hlghg.l"the antioxidant activity (Martiningsih
& h?ﬁé\gm Beni Widana 2016) The DPPHyESsH results showed that EnChLg has anti-
o activity with a strong low ICs,. Thisis based on the classification of 1Cs, values of
10-30 ppm containing strong antioxidantactivity, 50-100 ppm containing moderate anti-
oxidant activity, and ICs, of more than 100 ppm containing strongly low antioxidant
activity (Jadid et al. 2017), The antiokidant activity of EnChLg occurs when the EnChLg
active compound donates a hydrogen atom to an unpaired electron in the free radical
strand indicated by a change ih the color of DPPH from purple to yellow (Ismail et al.
2017). Hence, the active compound of lemongrass leaf extract encapsulated with nano
chitosan can be a natural alternative to antioxidants to help balance the number of free
radical molecules with a better delivery and absorption system in the body. Research
conducted by Husmiati (2019) revealed that the antioxidant activity of the anthocyanin
extract of Euphorbia milii Tower encapsulated with chitosan could be maintained for good
storage and delivery. Also, research by Sari et al. (2017) identified that lemongrass leaf
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extract had antioxidant activity as a [ree radical scavenger and secondary antioxidant
because it could reduce redox potential and stabilize the oxidized form of metal ions (Sari
et al. 2017).

The antioxidant activity with an extremely 1C5, from EnChLg indicated a cytotoxicity
value with a nontoxic ICs,. where an active compound is considered to be toxic if it has an
ICs;, category value of less than 1000 ppm (Rusanti et al. 2017). This is supported by the
fibroblasts™ viability results, where exposure to EnChLg at 300 ppm allowed for a 90%
survival rate.. The high cell viability value showed that EnChLg administration could not
only reduce oxidative stress due to hydrogen peroxide administration (stressor) but could
also escalate fibroblast viability as indicated by a higher viability value than the negative
control. Furthermore, the EnChLg administration had better viability than the positive
control given a synthetic nonenzymatic antioxidant in the ferm ol ascorbic acid. In this
study, observations of fibroblast viability showed that the viability value of the EnChLg
treatment indicated a higher number than the control, espegially il a concentration of 300
ppm giving the highest viability value. This is in line with resgarch carried out by Sari et al.
(2017), revealing that the ethanolic extract of Icmunhg;arﬁuves showed capable anti-
oxidant activity in scavenging hydrogen peroxide and roxyl, where hydroxyl can cause
a direct effect on lipid peroxidation and hydmxylu_gis the most damaging ROS for cell
components, uan

Research undertaken by Pan et al. (2022) found that antioxidant activity could énhfince
cell viability and proliferation by reducing oxidative stress caused by high amounts’ef ROS
and lipid peroxidation. Research condugted by Roriz et al. (2014) identified thatJemongrass
could reduce lipid peroxidation in brain'Cells due to the high concentration ol Mavonoids
contained in the brain cells. Moreover, lemongrass shows an antioxidant effgct by increasing
the activity of the enzyme superogide dismutase (SOD) and dL‘L‘TﬂESliQy"'l ¢ production of
ROS in macrophages (ﬁjmﬂgjf 2017). In the wound healing process, by decreasing oxi-
dative stress and ROS preduction in cells, inflammatory cells will.Be stimulated to release
various mediators and growth factors, such as interleukin-14. pk telet-derived growth factor
(PDGF), and basic fibrpblast growth factor (BFGF), which.will stimulate the proliferation
of fibroblasts, 4 —d

5 CONCEUSION e
¥

Naun Chitosan encapsulation of lemongrassleal extract contains active compounds playing

a @E: as antioxidants effective in a.ccgfu"{uing the wound healing process by reducing the

level of oxidative stress from fibroblasts, through high viability. The concentration of

EnChLg having the best and nltyf) significant efTect on fibroblast viability was the con-

centration of 300 ppm. el
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extract had antioxidant activity as a [ree radical scavenger and secondary antioxidant
because it could reduce redox potential and stabilize the oxidized form of metal ions (Sari
et al. 2017).

The antioxidant activity with an extremely 1C5, from EnChLg indicated a cytotoxicity
value with a nontoxic ICs,. where an active compound is considered to be toxic if it has an
ICs;, category value of less than 1000 ppm (Rusanti et al. 2017). This is supported by the
fibroblasts™ viability results, where exposure to EnChLg at 300 ppm allowed for a 90%
survival rate.. The high cell viability value showed that EnChLg administration could not
only reduce oxidative stress due to hydrogen peroxide administration (stressor) but could
also escalate fibroblast viability as indicated by a higher viability value than the negative
control. Furthermore, the EnChLg administration had better viability than the positive
control given a synthetic nonenzymatic antioxidant in the form ol ascorbic acid. In this
study, observations of fibroblast viability showed that the viability value of the EnChLg
treatment indicated a higher number than the control, especially at a concentration of 300
ppm giving the highest viability value. This is in line with research carfied out by Sari et al.
(2017), revealing that the ethanolic extract of lemongrass leaves showed capable anti-
oxidant activity in scavenging hydrogen peroxide and hydroxyly hydroxyl can cause
a direct effect on lipid peroxidation and hydroxyl is theﬂgﬁaml damaging ROS for cell
components. y S

Research undertaken by Pan et al. (2022) found that dntioxidant activity could enhance
cell viability and proliferation by reducing oxidative si@8s.caused by high amounts of ROS
and lipid peroxidation, Research conducted by Roriz et al. (2014) identified that lemongrass
could reduce lipid peroxidation in brain cells due to the high concentration ol Mavonoids
contained in the brain cells. Moreover, lemongriss shows an antioxidant effect by increasing
the activity of the enzyme superoxide dismiitase (SOD) and decreasing the production of
ROS in macrophages (Ajuru et al. 2017). In the wound healing process, by decreasing oxi-
dative stress and ROS production ingells, inflammatory cells will be stimulated to release
various mediators and growth factgfs, such as interleukin-1/, platelet-derived growth factor
(PDGF), and basic fibroblast %M.f_emlur (BFGF), which will stimulate the proliferation
of fibroblasts. %

!‘;."' [
l,:,lr
5 CONCLUSIONA

Nano chilman.-éﬁéiﬁuulaﬁon of lemongrass leaf extract culﬁ_.ains active compounds playing
a role as antioxidants effective in accelerating the wound“healing process by reducing the
level of oxidative stress from fibroblasts, throughvigh viability. The concentration of
Enfhghﬁving the best and most significant effeéct on [ibroblast viability was the con-
centration of 300 ppm. A
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