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Abstract Roat canal preparat|ion iz ane of the root canal treagtment stages I results ih a Smear
layer attaching to the canal wall 2and can be pushed into the perapical tissues, causing infection
Therefore, it needs imgation to preverd it Irrigation matenals used must be able to clean the smear
layer and not be toxic to the periapical tissues. Imigation material commonly used is NaOCl 25% 1t
has unique charactenstics & g odorous, Imiating, and an unpleasant tasie. Mangosieen pencarp
axtract is used as an alternative because it comtains active substances, | e xamthones and s
expected to improve the characieristice of the existing urigation materials. Objective To determmnine
the toxicity of mangosteen pericarp extract toward BHK-21 fibrablast cell lines and its abilny in
cleaning smear layer root canal dentine Mathods: Extraction of mangosieen pericarny was
performed by the maceration method with 96% ethanol info a viscous extract 100% Mangosteen
pericamp extract 100% and NaOC] (More)
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Cytotoxicity and Effectiveness of 100% Mangosteen Pericarp Extract
in Cleaning the Smear Laver of Root Canal Dentine

Sri Lestari
s Parian Peparmens, Foacwlry of Dearivery, Temiber Finiversire, 17 Koalivsearen 37 Femiher, Indossecia
fe stariwinr@ vy cor, kd

Keywonds. Mangosteen Pericarp Extroct, Cytotwaicity, Siear Layer.

Ahsatract: Root canal preparabon is one of the root canal weatment stages. It results n a smear layer asttaching to the
canal wall and can be pushed into the periapical dssee. capsing infection. Therefore, it needs imigation o
prevent it Irmigntion materinls used muost be able 1o clean the smear layver ond ot be loxic o the perispical
psxpes. Imrigation maternial commonly used s NaO(C] Z.5%. It has unigue charsclenistics e.g. odorous,
trritating, and anooanplessand Geste. Mmmposieen pericarp exomct 15 med os an aliermenive becouse 1t ool ains
petive substunecs, ie. xanthones pnd is expected te improve the charactenstics of the existing irrigation
muaterials. Ohbjective: To determine the mwaicity of mangosicen pericarp extract toward BHEK-21 fibroblas
cell lines amd its ability in gleaning smear lover oo canal deptine, Methods: Exvosoion of mangosteen
pericarp was performed by the moceration method with 96% ethanol mbo a viscous extract 10096,
Mongnsreen pericorp exiract WO and NaOaT] 2 5% oxiciny was esed aging the MTT assay method, The
level of oxicity can be scen from the percentage life of the cell and the resulis were read by an ELISA
reader, The copability in cleaning of root canal ‘dentine samples were [0 superior first premolars with
conventional preparmrion. Five samples were exploined with WA Mangosteon pericar oxirsct 100% then
bmigoted with stenile agoadest, and five samples were explaiped with NaOC 1 2 5% then imgated with sternile
nquadest. After being dried, the samples were then examined for the gleaning of the smear layer with o
Scanning Electron Microscope (SEM) with 3500x magnification. Resulis and Conclosion: Moangosieen
pericarp extroct 100 has a lower toxicity than 2.5% MNoOCL Mangosicon pericarp extmct not considered
toxhe at 100% concentration 92.21% of the cells were alive. Mangosteen pericarp extract has the same
ability o clean e smear loyer as 2.5% NatWCL

1 INTRODUCTION vrpamme and wwpanic tissoes, inclhuding odontoblase
frngments, microorganiams, and pecrotic tissucs
(Beliz, RE, Tombinejad M, & Pouresmmul M., 2003).
The presence of a smear laver poevents intrascanal
penctration  inte  bregular oot canal  sysicms
including dentine tubules., The smear laver also has

Intected dental rool canals require treatment: thus,
the infection does not continoe, and the woth may
work properly, Three main principles in root canal
treatment are biomechanical preparation {(cleansing

and forming). sterilization, and root canal filling. the potential to cause contamunation; therefore. the
The action of root canal preparation cooses friction smear layer is better removed 1o improve the
clfectiveness of dentinal tubule cleaming,

between endodontac :IIT'IJ.'IHIEL'I.:':\- amd romt cooal wall g 2 : S
resulting in the fofnation of a s r laveriir e disinfection, and obturation (Torabinciad. 2003).

to the root canal wall and covering the root canal Irngation is necessary dufing root canal treatment.
wall (Agustin, [ 2005). Root canal preparation The ideal irrigation material can dissolve tissue or
deltwis in areas ool covered by the srument. The
imigation maternal must be able 1o dissolve or relcase
soft or hard tissuc remnants, may remove the smcar

measures can also push residoal necrotic or bacierial
tissue to the apical foramen and cause periradicular
inflammation  or  infection; thercfore,  during
preparation it should be irvigated using materials layer that ‘Ff"‘*'l? throughout the FIMN. canal “_"‘"
capable of disinfecting amd  dissolving oot canal LT E"‘-Emtuu" A 5. o snriaes S aliowing
organic materials (Ingle, J. L. Bakland, L. K., & it o flow into arcas unrcachable o the instrument.

Haumgartner, 200%), The smear layver congists ol and scrves as a lubricant that can allow the

176
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instrument to move inside the root canal (Nasution.
5. 8. M., 2006).

The irrigation process at the time of root canal
preparation often causes irrigant contact with soft
tssue under the roots of perlapical tssue or contact
with gingiva. This is caused by a very strong irrigant
spray, and olso reaches the gingiva because wrigant
exceeds the cavides of teeth. It should be avoided. as
it may irritste  the soft  tissues  and  couse
inflammation even up o necrosis,

The root canal irrigation material commonly
used is Soditen Hypochlorite (NaOCl) 2.5% . NaDCl
is on economical (incxpensive) solotion, casy 1o
obtain, easy to use, capable of dissolving organic
smear layer components and has a bactericidal effect
(WaltonR. E.. dan Torabingjad, et al., 2008). Sodiam
hypochlorite (NaOCl) is known for i antibacterial
aclivity, which can kill bacteria very quickly even in
low concentrations, The deficiency of NaO(Cl is very
toxic to soft tissue, and can drritate the eyes and skin
(Nasution, Syuhnita Sari Nugraha, 2006).

The use of nntural ingredients hag been widely
developed as an altermnative to medicine, especially
for dental matenals that are more expensive and
have side-effects, One of the natural ingredients that
can be comsidered as an alicrmtive for oot canad
irrigation is mangosteen pericarp. Mangosteen fruit
(Garciniamangostana L.} is abundantly found in
Indonesia, Mangosteen pericarp  contains  active
compounds, cpg  xanthones, saponins,  {lavanoids,
tannins, and alkaloids (Poclocngan Masnian &
Praptiwi, 2010}, The xanthone compounds play a
role in the inflammatory process, as a chemical
mediator that can decrease prostaglandin E2 (PGE2)
therehy incréasing the proliferation of fibrohlasis by
stimulating the Basic Fibrablast Growth Factor
{BFGEF), In normal cells, xanthoneés do nol exhibal
toxic properties of fibrohlast tissue because of their
fupction s antioxidants and  anti-inflooanatory
{Pedraza Jose C. et al.. 2008). It is also related to the
statement of the existence of a cell protection system
in the mangosicenxanihone, as an antioxidant. The
antioxidant activity of the manposteenxanthone
serves o prevent cell damage amd death through
DNA protection from oXidative damage (Fu C, Loo
A, Chia FP, & Huang D, 2007)

Based on the actve substance comtent and s
ability 1o dentin tissue and soft tissue the rescarcher
wanted to know whether mangosteen  pericarp
extract can eliminate the smear layver on the oot
canal wall and ite toxicity when in contact with soft
tissues of the oral cavity that begins with the test of
cytotoxicity to cell line fibroblasts. A smear laver
cleanliness test and cytotoxicity of mangosteen

pericarp extract 100% was compared with NaOCl
irmgaton matenals 2.5%

2 MATERIALS AND METHODS

100% of mangosteen pericarp extract (MPE) is
obtained from inner mangosteen pericarps that have
been separated from their hard outer shells and
extracied wusing ethanol. A cleanliness test of the
dentine root canal smear layer used the root of the
first premolar teeth of the maxilla. The dental crown
wis cut at cervical level and the root canal was
prepared by the conventional wechnigue umil K file
number 50, then imgated using sterile aguades.
irrigated using 100% mungosteen pericarp extract
while prepared with file number 50, and irrigated
again using sterile aquades: the irrigation solution
wits  absorbed using a  dispusable syringe. The
prepared rool was cul ot 1/3 apical. and the 2/3
cervical section was cul longitudinally in the mesio-
disal direction. Subsequently, the prepared rool
conal Wall was examined with SO0OOx magmification
of SEM. Five other samples were irrigated with
2.5% NaOCL

Assessment of the cleanliness of prepared
surfoce dentine on SEM used a transparemt sheet
installed acconding to the photo size and divided into
10 baxes. The wransparent sheet was affixed 1o the
photo and then scoring was conducted on cach box.
Ohservations were made to determine the mode
{frequency distribution). Cleanliness assessment was
based on the Hulsmann score svstem (Hillsmann,
M., Gressmanmn, G., & Schiifer, F., 2003) az follows:

all mbular dentin orifices were open. and the
1 = surfaces were free from a smear laver
some tubular dentin onfices were open and

2 = i was little sorea Bayer
b only a few tubular dentin cnfices were open.
3 = and the smear laver covers some part of the

surface

all tulwdar deotin orfioes were closed, aod e
4 = enibre surface was covered with a smear Layer

Heavy smear laver. A thick smear layer was
5 = present on 3ll surfaces snd mbolsr dentin

onfices.

The cytninxicity test apainst RHK-21 cells wac
examined with a MTT Assay. Each group of 8 wells
was planted on o8 mucroplate 96 well. The well in
column 1 contained 100 ul culture medium, group 2
column contained cell culture dissolved mm 100 ul
medium,. group 3 contained cell culture with the
oddition of 100% mangosteen pericarp extract, and
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group 4 contained cell culture with the addition of
2.5% NoOCL. The microplate wus incubated in o
CO 2.5% incubator at 37 "C for 24 howrs. After
incubation, the test material and culture medium
were washed with PBS and replaced with o new
culture medium of 100 pl, with 10 pl of Tetrazolium
Salt (MTT) dissolved in PBS Smg/ml. The
microplate was incubated for = 3 hours at 37 °C.
Culture media and MTT were taken using a syringe
and DMS0O wos added 1o dissolve the formaean
crystals;  then  the  macroplate  was  stirred
mechanically using a shaker tool for 5 minutes. The
optical density (OD) values of formazan erystals
formed were read using an ELISA reader with o
wavelength of 620 nm and the percentage of living
cells was calculated by the following formula:

group test + media

Living Cells = & L00%

cells s media

Cytotoxicity was observed from the omount of
gbsorbance value (Optical Density) from - reading
using the ELISA reader. The absorbance value was
the color change induced by the mitochondrial
activity to become o blue formazan. Absorbance was
used to calculate the percentage of living cells in
response o MTT reagents, The thicker the calor, the
higher the absorbance value, and the higher the
vilue of the OD. The higher the OD wvalue, the
higher the living cells. meaning that the cytotoxicity
wiis lower,

3 RESULTS

The cleanliness of the smear luyver on the surface of
the prepared root dentin was examined using a
S5000x magnification scanning electron microscopy.
The results of examination with SEM are shown in
Figure 1.
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Figure 1: SEM exumination of the smear layer cleanliness
on the surfoce of prepared dentin root canal and exposed
using 1% of mangosteen peel extret  (Garcinia
muangostana L)

Figure 2: SEM examination of the smeis layer cleanliness
on the surface of prepared dentin root canal and exposed
using NatCl 2.5%.

The cleanliness of the smear layer was observed
by 3 people by calculating the score of the smear
layer existence on each box resulting in a frequency
score (mode), shown in Table 1.

The the cleanliness of the smear layer on dentin
prepared and imigated with MPE 100% amd NaQCl
1.5% had the same score of 3 (only a few wbalar
dentin orifices were open und the smear layer
covered part of the surface).

Tahle 1: The cleanliness of the smewr fover on the surfoce
of prepared dentin root canal.

Giroup. N  Mungostecn Peel Extract NaOCl 2.5%
(MPE) 100 %
Drentin 5 3 3

rot canal

Table 2@ The mean of OD (Optical Density) dan lving
cells (9% ).

Groups MPE 100% Mol 2.5%
Optical Density .88 017
Livang cell 9221 2341

Cytotoxicity can be seen from the valoe of OD
from the ELISA Reader. The average value of OD
can be seen in Table 2.
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Table 1 shows that the value of OD and the
average of living cells exposed to NaOC] 2.5% is
less than MPE 100% meaning that NaOC] 2.5% had
eytotoxicity 1o tissue greater than 100% MPE.

The Living Cell is classified as follows (Heravi,
F. 2013).:

A. Living Cells > 90%, non-toxic

B. Living cells 60% - 90%, slightly toxic
. Living cells 30% - 59%, quite toxic
D. Living cells<30% can be, very toxic

Based on independent T test on the living cells
and OD wvalues showed that p <005, mesning that
there wus o difference in the living cells and OD
value between 100% of mangostéen pericarp extract
and 2.5% of NaOCI.

4 DISCUSSION

Ciood irrigation materials are necessary during root
canal treatment. The ideal irrigation material should
be capable of dissolving tissue or debrs in areas
unreachable by the instrument, releasing solt or hard
tissue debris, removing the smear layer thut spreads
throughout the root canal wall after preparation, not
toxic, nonsirdtant, and antibacterial. Based on the
results of the research it is observed that all

used for 1rri;n tion on dentin canal root can eliminate
the smear layer, The cleanliness of the smear layer
on the prepared dentin has a score of 3, Le. only a
few tubulur dentin orifices are open and the smear
layer covers part of the dentin surface. This means
that  100%  mangosteen  pericarp  extract
(Garciniamangostana L.) and 2.5% NaOCI have the
same ability to clean the smear layer on the dentine
root canal,

The above is likely because the Mangosteen
Pericarp Extruct (Garcinipmuangostana L.} is acidic
o pH 4 becouse of iis phenolic agid content
(Virandn, Mariska. 2009). The phenolic acid
compound is o weak acid compound. If the acidic
materials come into contact with reot canal wall i

will dissolve hydroxyapatite and release Ca2%and
HP{],.;Z' ions which are soluble in water and

demineralization occurs. The more acidic o material
the more hydroxyapatite dissolved (Wulandari, E.
2006).
The reaction can be explained o follows:
Ca(POA(OH)+ 8H' =00 «6(HPOS) + 2H0
e B dng v £

ihissilved

of tetrazolivm  salt

In  addition, mangosteen pericarp  extract
(Garcinipmangostana L) contains 100% saponins,
Saponin, which octs os an emulgator (detergent), can
reduce surface tension. Decreased surface tension
causes dentine permeability 1 increase so as W
fucilitate the penetration of adhesive materials.
Saponin content consists of hydrophilic groups and
hydrophobic groups where hydrophilic groups will
hind to polur compounds from an organic smear
layer and hydrophobic groups will bind to a non-
polar compound of an inorganic smear layer.
Saponin also has o particular  physicochemical
charactenstic, ke, foaming when rubbed with water.
The chemical structure of saponins comprising
glycosides (polar compounds) and iriterpenes (non-
polar compounds ) shows that saponins belong to a
soap-like surfactant group that can dissolve polar
and non-polar compounds. It ullows the mangosteen
pericarp exiract (Garciniamangostang L) 100% (o
be oble to clean the smear layer.

It proves that both materinls can clean up the
smear Liver on the dentin root canal with the same
level of cleanliness. The imigation materials used
frequently come imto contact with both peniapical
and gingival ussues. It is hoped that irrigation
materials that are in contact with the soft tissues are
not irritating and ‘éven toxic. To know that the
substance does not cause imitation or toxicity, a
toxicity test on soft tissue wns necessary to be
performed. The soft tissues of the oral cavity contain
fibrablasts: Therefore, the wxicity 1esi performed is
the exposure of BHK-21 fibroblast cell line using
the MTT assay method.

The MTT assay method is based on the change
[ 3 4. 5-dimettiniazol-2-v1)-
I..W‘ml‘mﬂum -bromide] (MTT)  becoming
formazan 8 mitochondria active in living cells, in
this case the mitochondria of fibroblast cells. Yellow
MTT is absorbed imto fibroblast cells and broken
down by the reduction reaction by the enzyme
mitochondrial succinic dehydrogenase, This enzyme
converts MTT into blue formmzan crystals indicating
that the cell is alive (Walter LD, 1999).

Formazan is on enzyme substrole complex
formed by MTT und a succimic dehydrogenase
enzyme. The blue formazan concentration can be
visually-spectrophotometnically  determined and is
proportionally related to the number of living cells
because reduction only occurs when the reductase
enzyme is present in the cell respiration pathway in
active mitochondria. The stronger the intensity of
the blue color formed, the higher the absorbance, the
more MTT is absorbed into the living cells and
broken down by the reduction reaction by the
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reductise enzyme in the mitochondrial respiration
chain, thereby the formazan formed is also abundant.
The absorbance wvalue is used to calculate the
percentage of living cells. The intensity of the blue
color formed is directly propontional 1o the number
of cells that actively perform the metabolism. The
greater the absorbance the greater the number of
living cells (Mevi Y, 20009},

The results showed that 100% of MPE has an
average of living cells of 92.21% meaning that it is
not toxic; 2.5% MNaOCl gave a result of 2347%
meaning that it is toxic 0 BHE-21 fibrobhlast cells.
This is probubly due w xanthones compound in
MPE 100% known o play a mle in the
inflammatory process, namely as a  chemical
mediator that con  decrease Prostaglandin  E2
(PGE2). A decrease in PGE2 will increase the
proliferation of fibroblasts by stimuloting the Basic
Fibroblast Growth Factor (BFGF), In normal cells,
wanthones do not exhibit toxic properties of
fibroblast  tissue  because of their function &
antioxidants  and  anti-inflamn property
(Pedraza Jose C, et ol., 2008). This is related in the
cell protection system in the xanthone content of
mangosieen pericarp.  Xanthone serves as an
antioxidant.  The antioxidant ~ activity of
mangosteenpericarpxanthone prevents eell domage
and death through DNA protection from oxidative
damage, Xanthones also have strong antioxidant
power, capturing  various  harmful  radical
compounds, e.g. hydroxyl radicals, superoxides, and
nitric oxide, Xanthonecyioprotective power helps
preveni cell death, thus allowing high survival of
cell counts and low toxicity results yielded (Fo C,
Loo A, Chia FP, & Huang D, 2007). Saponin
content in 100% of MPE can stimulate Transforming
growth factor B (TGFB). TGF-8 serves to stimulate
the proliferation of fibroblasts, cell differentiation,
and other functions needed for cell life, eg.
protecting  healthy tissues and stimulating collagen
production (Rumoadhoni, Putri, 2013).

The content of flavonoids in 100% MPE
stimulates the proliferation of fibroblast cells. One
of the derivatives of flavonoids is luteolin. Luteolin
has anti-inflammatory, neuroprotective, and anti-
allergic properties. Luteolin  may  inhibit  the
secretion of excessive anti-inflammatory subsiances
in cells, e.g. prostaglandins that can be produced by
all types of cells with nuclei (almost all nucleated
cells) that can stimulate the proliferstion of
fibroblasts (Nove H, Adiastuti E & Mintarsih D,
2013).

NaOCl is toxic and damaging to tissues. This is
because the chlorine content in NaOC] is able to

IR0

release free radicals that may enter the cell
protoplasm and will destroy the cell. 2.5% NaOCl is
known os the most toxic root canal immigation
muterial. Several previous studies have also stated
that 5% NaOC! is able o eradicate 100% of mrzet
cells within |5 minutes,

5 CONCLUSIONS

The effectiveness of 100% mangosieen pericarp
extract in cleansing the dentine root canal smear
layer is equal te NaCl 2.5%. 100% mangosteen
pericarp extract has a lower toxicity than that of
2.5% NaOCl. Mangosteen pericarp exiract is nol
toxic, while NaOCI is oxic,

Further ¢hinical research on the biocompatibility
of mangosteen pericarp exiraci is necessary o be
conducted, if it is to be commoditired as an
alternative to irrigation materials.
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