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Abstract

Objective: The study aimed at investigating the effects of juice extract
of Eclipta prostrata (EP) and Eclipta alba (EA) on the viability, migration
and proliferation of periodontal ligament cells (PDLCs).

Materials and methods: The 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT assay) was used to assess the
cytotoxicity and the proliferation. The cell migration test was performed
by scratched assay, estimated by counting the number of cells in the
scratched area.

Results: The IC,, of EA on PDLCs was approximately 0.12 mg/ml after 48
hours. The IC,, of EP on PDLCs was approximately 0.23 mg/ml after 48
hours. For the proliferation, the absorbance of living cells of EP and EA
began to increase at day 3. Both EP and EA could inhibit the migration
of PDLCs in a dose dependent manner.
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Introduction

In Thailand, the percentage of subjects
classified as mild, moderate, and severe
periodontitis was 30.5, 53.6, and 15.9,
respectively'. In Vietnam, oral hygiene status
was poor with high accumulation of plaque
and calculus in subjects aged 35-44 years;
almost all subjects presented with at least one
site with loss of afttachment = 2 mm® In both
countries, traditional herbal medicine came to be
recruited as an important component of national
efforts to promote the public health of urban and
rural populatfions, which covered the oral health
including periodontal status™*.

Eclipta prostrata (EP) (lllustration 1A) juice
has been showed to inhibit cancer and endothelial
cell migration in vifro and to have anti-angiogenic
activity in vivo®. The echinocystic acid extracted
from EP concentfration-dependently inhibited
not only lipopolysaccharide-induced inducible
nitfric oxide synthase (iINOS) expression at the
protein level but also INOS, tumor necrosis
factor a (TNFa), and interleukin-6 expression
at the messenger ribonucleic acid (mMRNA)
level. |t also inhibited lipopolysaccharide-
induced iINOS promoter binding activity. In
addition, echinocystic acid suppressed the
lipopolysaccharide-induced transcriptional
activity of nuclear factor-xB by blocking the
nuclear translocation of p65°. Furthermore, an

A

anti-inflalmmatory compound, isolated from EPR,
was identified to be wedelolactone, an inhibitor
of a crucial kinase enzyme in the activation of
inflammation response, kB kinase®. However,
this plant has not been used in oral cavity, both
for research and treatment purposes.

Eclipta alba (EA) (lllustration 1B) is a small
branched perennial herb, which has been used
as a traditional medicine in different countries
mainly in fropical and subtropical regions of
the world. The herb has been claimed for its
medicinal value and has been traditionally used
as an analgesic, antimytotoxic, antinepatotfoxic,
antibacterial, antioxidant, antihaemorrhagic,
antfihyperglycemic, immunomodulatory therapy
and also recognized as a reincarnated plant’.
Main active principles consist of coumestans
like wedelolactone, desmethylwedelolactone,
furanocoumarins, oleanane & taraxastane
glycosides®. In Vietnam, this herb is usually
used in freatment of periodontal diseases in
rural provinces. A clinical research in 2005
stated that when being used as a mouthwash,
EA juice had anti-inflalmmatory effect similar to
Chlorhexidine in patients with gingivitis, based
on clinical assessment’. However, the study
mentioned did not evaluate the antibacterial
effect of EA juice, whereas Chlorhexidine was
also used in treatment and prevention of oral
diseases for its antiseptic properties®.

Figure 1

Eclipta prostrata and Eclipfa alba plants.
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These medicinal herb extracts may
have potential effects in periodontal diseases
treatment®, possibly owning to their biochemical
components and activities™ . However, their in
vitro effects, especially on cells of periodontal
fissues have never been assessed up to now.
The aim of this study was fo investigate the
effects of EP and EA on the viability and the
migration of periodontal ligament cells (PDLCs)

by using basic fechniques.

Materials and methods

PDLCs were purchased from American
Type Culture Collection (ATCC). Dried EP was
kindly supplied by the Faculty of Pharmacy,
Chulalongkorn University, Thailand. Dried EA
was kindly supplied by the Institute of Traditional
Medicine - Ho Chi Minh City, Vietnam.

Maintenance of the cell line

The primary PDLCs were maintained in
Dulbecco's Modified Eagle Medium (DMEM)
(90% DMEM + 10% Fetal Bovine Serum (FBS)
+ 1% antibiotics) and sub-cultured when cells
reached confluence.

Preparation of test sample

The fresh herb was dried and cut out
info small pieces. Then they were dried and
grinded into powder. The stock was made by
diluting the herb powder with sterile water at
the concentration of 50 mg/ml, filtering through
0.45 pm filter membrane before diluting the
stock with media at lower concentrations.

Cytotoxicity EP and EA on PDLCs

The PDLCs at passage 6 from ATCC
were seeded into microtiter plates at 2x10*
cells/well. The cell counter was realized by
using hematocytometer (Improve Neubauer).
The plates were then incubated in 24 hours in
CO, incubator (37°C, 5% CO, 100% humidity)
for cells to reach confluence in each well. The
EP and EA juices were diluted into solutions
at different concentrations: 5mg/ml, 1 mg/
ml, 0.1 mg/ml, 0.01 mg/ml. These solutions
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were then added into wells (4 wells for each
concentration). Chlorhexidine 0.12% was used
as positive control and media as negatfive
control. Phosphate Buffered Saline (PBS)
1X was put in blank wells. The plates were
incubated in carbon dioxide (CO,) incubator in
48 hours, before being tested for cytotoxicity
with MTT test.
absorbance (0OD540) by spectrophotometer
(Epoch™ microplate reader spectrophotometer,
Biotek’, USA) at 540 nm. The experiment was
repeated two fimes. The results with coefficient
of variafion less than 15% were analyzed and
reported. The IC50 or concentration which 50%

The results were read as

of cells are still alive was determined by graph
between concentration and cell viability.

Effects of EP and E A on the proliferation
of PDLCs

The PDLCs at passage 8 were seeded
into microtiter plates at 2x10* cells/well. The EP
and EA were diluted into different concentrations
which had been proved to have =85% of cells
being alive after 48 hours of freatment in the
previous experiments: 1 mg/ml and 0.05 mg/
ml for EP, 0.05 mg/ml and 0.001 mg/ml for
EA, then added to cells. Chlorhexidine 0.12%
was used as negative control and Human Basic
Fibroblast Growth Factor (hFGF basic/FGF2,
Cell Signaling Technology’, United States) at
the concentration of 0.2 ug/ml as positive
control. The plates were then incubated in CO2
incubator for 7 days. The cell viability was
determined at day 1, 3, 6 and 7. The absorbance
was read by spectrophotometer at 540 nm. The
experiment was repeated two times. The results
with coefficient of variation less than 15% were
analyzed and reported.

Effects of EP and EA on the migration
of PDLCs

PDLCs at passage 7 were seeded into
24 well plates at the concentration of 5x10°
cells/well and incubated (37° C, 5% CO, 100%
humidity) for 48 hours. After taking out the
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media, 1,000 pl micropipefte tip was used to
draw a horizontal line across the center of the
surface of the well. The wells were checked
under inverted microscope to verify that there
was no cell left in the scratched area. 500 ul of
extract juice at different non-toxic concentrations
was then added to each well (EP af 1 mg/ml
and 0.05 mg/ml, EA at 0.05 mg/ml and 0.001
mg/ml). Media served as negative control. For
the positive control, we used 500 pl of Human
Basic Fibroblast Growth Factor (hFGF basic/
FGF2, Cell Signaling Technology®, United
States) at the concentration of 0.2 pg/ml. The
plate was then incubated for 24 hours and the
migration of cells was checked after 3 hours,
© hours and 24 hours. After 24 hours, the
cells were washed with PBS 1X, fixed with
methanol in 2 minutes, washed with PBS 1X
two times before being stained with toluidine
blue 0.25%. Photographs were taken under
inverted microscope (Nikon HMC 0.4/0.044,
Japan). The number of cells in the scratched
area was estimated by counting.

Data analysis

The inhibitory concentration at 50% (IC.,)
was calculated by Microsoft Excel program.
For the effects of solutions on the migration

of PDLCs, all values were expressed as mean
standard error of the mean (SEM). The
distribution of the data was verified by using
test of normality - Kolmogorov Smirnov test.

+

Statistical analysis of number of PDLCs at
migrated area was determined with one-way
ANOVA test. The Kruskal-Wallis one-way
analysis of variance on ranks was used to
analyze the proliferation of PDLCs. All pairwise
mulfiple comparison procedures were realized
by using Tukey test. The P values <0.05
were considered statistically significant. The
SigmaStat version 3.5 logistics was used for
statistical analysis.

Results

Cytotoxicity of EP and EA on PDLCs:

The cytotoxicity is generally showed as
the IC50 value derived from the concepts of
the concentration of an agent that cell viability
is reduced by half. The MTT assay showed the
percenfage of viable cells in the presence of
test substances when compare to the negative
control (media only) (Table 1). The positive
confrol showed 5% viable cells when compare
The IC50 of EA and
EP on PDLCs were approximately 0.12 mg/ml

fo the negative control.

Table 1 MTT results after 48 hours of incubation with EA and EP.
Solution OD 540nm Living cells (%)
Mean + SD*
Blank 0.04 + 0.00 =
Negative control 0.46 + 0.04 100.00
Positive control 0.07 £ 0.00 6.05
EP 5 mg/ml 0.05 £ 0.00 1.94
EP 1 mg/ml 0.46 + 0.03 89.85
EP 0.1 mg/ml 0.45 + 0.05 88.55
EP 0.01 mg/ml 0.50 + 0.07 98.92
EA 5 mg/ml 0.05 = 0.00 210
EA 1 mg/ml 0.33 + 0.03 65.65
EA 0.1 mg/ml 0.40 = 0.02 83.41
EA 0.01 mg/ml 0.42 + 0.01 87.15

* SD: Standard deviation
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and 0.23 mg/ml after 48 hours, respectively as
shown in Table 2. It was found that more than
89% of cells are still viable when treated with
EP at the concentration of less than 1 mg/ml
while for EA cell viability were higher than 87%
at the concentration of 0.001 mg/ml. Therefore,
EA at the concentrations of 1 mg/ml and 0.05
mg/ml and EP at the concentrations of 0.005
where cells should be
alive more than 85% were selected for further
study.

Effect of EP and EA on the proliferation
of PDLCs:

It was found that both EP and EA
showed no toxicity to PDLCs and cells could

mg/ml and 0.001 mg/ml

proliferate at similar rate as shown in Figure 2.

Table 2 Estimated IC,,* of EP and EA on PDLCs.
Substance IC,, after 48 hours (mg/ml)
EP 0.23
EA 0.12

* IC,,: inhibitory concentration at 50%
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The number of cells began to increase at day 3
with no significant difference among groups.

Effect of EP and EA on the migration
of PDLCs:

Both EP and EA could inhibit the migration
of PDLCs in a dose dependent manner (Table
3). The number of cells migrated into the
wounded area showed in Table 3. Usually after
scratching and removing of cells, cells started
fo move slowly info the scratched area and
covered about 50% of the area after 24 hours
as shown in Figure 3. Therefore we select 24
hours incubation before determination of cell
migration. It was found that both EA and EP
showed inhibitory effect to the cell migration.
EP at the concentration of 0.05 mg/ml and 1.0
mg/ml and EA at the concentration of 0.05
mg/ml could significantly inhibit cell migration
while EA at the concentration of 0.001 mg/
ml showed no significant different to negative
control (Figure 4)

~—*= Positive control
" Negative control |
""""" EP 1 mg/ml
==*=EP 0.05 mg/mi

" " EA0.05 mg/ml

] L4 L4 1

weeet EA 0,001 mg/ml |
5 6 7 8 i

Figure 2 Number of living cells affer 1, 3, 6, 7 day(s) of incubation with solutions

at different concentrations.
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Table 3 Number of PDLCs in the scratched area after 24 hours of incubation.

Solution Concentration Number of PDLCs
(mg/ml) Mean + SEM: (cells)
Negative control = 259.67 + 17.68
Positive control 0.0002 334.44 + 22417
EP 1.00 174.67 + 13.62¢
0.05 192.67 + 11.34%
EA 0.05 175.33 + 12.63%
0.001 253.33 + 13.82**

t  SEM: standard error of the mean
8 Different when comparing to negative control (p<0.05)
** Not different when comparing to negative control (p>0.05)

Figure 3 PDLCs migration (negative control well): (A) before scratching, (B) with scratch line,
(C) after 3 hours of incubation, (D) after 6 hours of incubation, (E) after 24 hours of
incubation (before staining with Toluidine blue 0.25%), (F) after 24 hours of incubation
(affer staining).
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Figure 4 PDLCs in migration assay after 24 hours of incubation with: (A) negative control, (B)
positive control, (C) EP 0.05 mg/ml, (D) EP 1 mg/ml , (E) EA 0.001 mg/ml, (F) EA
0.05 mg/ml.

Discussion

From the cytofoxicity test suggested
us to use the test substances at different
concentrations (EP at 1 mg/ml and 0.05 mg/
ml, EA at 0.05 mg/ml and 0.001 mg/ml) in the
next steps since the effect of plant extracts
on PDLCs cell proliferation and migration
could only be performed when cells are still
alive. The different concentrations were used
fo confirm the effect of each exiract. In this
cytotoxicity assay, we used Chlorhexidine at
the concentration of 0.12% for positive control.

Effects Of Eclipta prostrata And Eclipta alba On Survival, Proliferation, Migration Of Periodontal Ligament Cells -

Less than 7% of PDLCs still survived after
48 hours of incubation at this concentration of
Chlorhexidine which is usually recommended
to be applied in mouthwashes for freatment of
periodontal diseases and after oral surgery®.
This result completed the conclusion of another
study that diluted Chlorhexidine reduced both
cell migration and long-term survival™.

For the effect of EP and EA on the
proliferation of PDLCs after 7 days, the data from
day 1, day 3, day 6 and day 7 were significantly
different (p<0.01). At day 1, all the data are
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not significantly different except between the
positive and negative controls (p<0.01). The
number of living cells in wells containing EP,
EA and positive control began to increase at
day 3.
between these groups; which may suggest
that EP and EA at the tested concentrations

No significant difference was found

did not have negative effect on the proliferation
of PDLCs. This result could be comparable
to that of a study in 2010; in which both
volatile components and ethanolic extract from
EP significantly stimulated the proliferation of
primary osteoblasts™. The EP has been widely
investigated for its constitutive components and
pharmacological effects on snakebite, fumor
etc.'®® but not in the oral treatment. Also, the
antibacterial activity, cerebro-protective effect
and anti-cancer potential of EA??**' have been
recently studied, but its possible application in
cure for oral diseases except oral cancer”® has
not occupied the attention.

The estimated numbers of cells in the
migration area were significantly different
between negative and positive control (p=0.02).
Both EP and EA with concentrations of higher
than 0.001 mg/ml could inhibit the migration
of PDLCs in a dose dependent manner, which
could be supported by the conclusion of
Lirdprapamongkol et al in 2008 that EP juice
inhibited cancer and endothelial cell migration
in vitro®. Therefore these herbs should not be
applied directly into the periodontal pocket in
the periodontal patfients since it may inhibit cell
movement leading to tissue regeneration. We
suggest that the effects of these medicinal
herbs should be investigated more in the
context that they may have some values for
clinical application.

To the best of our knowledge, this is the
first study on the effects of EP and EA on
the cytotoxicity, migration and proliferation of
PDLCs while these medicinal herbs have been
silently used in treatment for oral diseases in

some populatfions, especially in rural regions in
Vietnam. However, further researches concerning
these herbs both in vifro and in vivo are in
needs to clarify their activities in the field.

In conclusion, EP and EA have effects on
the viability, the proliferation and the migration of
PDLCs. These herbs may give new orientation
in research for tfreatment of periodontal diseases
based on non-expensive natural products.
Further studies both in vifro and in vivo are in
needs fo investigate their useful properties and
components.
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