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The evaluation of leukocyte-platelet rich fibrin as an anti-
inflammatory autologous biological additive

A novel in vitro study

Mabmoud Mudalal, MD, PhD, Xiaolin Sun, MD, PhD, Xue Li, MD, PhD, Yanmin Zhou, MD, PhD.
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Objectives: To investigate the use of leukocyte-platelet
rich fibrin on suppressing the porphyromonas gingivalis
(PG-LPS)-induced  secretion of proinflammatory
cytokines.

Methods:  This quantitative experimental  study
was conducted at the School and Hospital of
Stomatology, Jilin University, Changchun, China,

between September 2017 and January 2019. A

OPEN ACCESS

modified technique was used to obtain human gingival
fibroblast cells (HGFCs). 3-(4,5-dimethylthiazol-2-
yl)-2,5-diphenyltetrazolium bromide (MTT) and Cell
Counting Kit-8 tests were established to determine
the proliferation rate. Human gingival fibroblast cells
were treated by PG-LPS at different periods and the
isolated mRNA was subjected to reverse transcription
polymerase chain reaction and real time quantitative
polymerase chain reaction. The release of platelet-
derived growth factor and transforming-growth
factor-B1 at various time intervals was observed.

Results: We successfully established a modified technique
for the production of HGFCs culture. One pg/mL PG-
LPS was the recommended concentration to inhibit
fibroblast proliferation. The expression of the pro-
inflammatory cytokines messenger ribnucleic acid was
notably raised at 3 and 6 hours post-PG-LPS treatment.
The cumulative release of growth factors peaked during
the first 24 hours and the production continued for 10
days. However, the fibroblast expression of cytokines was
significantly suppressed after treatment with leucocyte-
and platelet-rich fibrin (L-PRF).

Conclusion: This study provided a novel way of obtaining
HGFCs and greater understanding of the clinical
impacts through the assessment of the anti-inflammatory

properties of L-PRF in vitro.
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egenerative oral medicine aims to compensate
ny tissue loss caused by injury or disease with
physiologically-identical engineered tissues. Platelet
concentrates have drawn wide attention as a potential
bioactive material for stimulating bone regeneration as
they contain autologous additives that are easy to handle
and bioactive constituents in high concentration.'?
Platelet concentrates are increasingly used in modern
research especially in the clinical field of growth
factors, tissue engineering, and stem cells.** Lately,
an autologous platelet- and leucocyte-enriched fibrin
matrix, which is also known as leukocyte-platelet rich
fibrin (L-PRF), was presented as a second-generation of
platelet concentrate.” As compared to the first generation
of platelet concentrate, namely, platelet rich plasma
(PRP), the preparation of L-PRF is simpler and more
straightforward.® The preparation involves a slow and
sustained release of growth factors. It can be obtained
within 2 minutes by centrifuging freshly collected
blood samples, without the need for anticoagulant or
thrombin. Furthermore, PRF is able to demonstrate
a slow and sustained release of several key growth
factors up to 10 days, for example, vascular-endothelial
growth factor (VEGF), transforming-growth factor-f31
(TGF-B1), platelet derived growth factor (PDGF), and
connective tissue growth factor (CTGF).” The growth
factors do not entirely dissolve when accessed in the
culture medium.® In other words, PRP is able to exhibit
nearly all the growth factors during the first few hours,
and they completely dissolve only after a few days.”'
In tissue engineering research, the culture of oral
human fibroblasts can be used in many important
applications as it works as a good seal for the interface
between the teeth and oral mucosa.!'" Moreover, oral
human fibroblasts play a vital role in immune defense
as they can produce a wide variety of cytokines.
Furthermore, they also have one of the fastest tissue
turnover rates in the body.'” Various techniques
have been used in the cultivation of human gingival
fibroblast cells (HGFCs), including enzymatic and
direct explant techniques.’”" The enzymatic technique
focuses on isolating human keratinocytes using a variety
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of materials (trypsin, dispase, or collagenase), while
in the direct explant technique, the epithelial layer of
gingival tissue will be removed and then sliced into
small pieces (one mm?) before being placed directly
into culture flask. This study applied the direct explant
technique. As compared to the enzymatic technique,
direct explant technique involves fewer steps and shows
a higher cultivation rate (82%) and thus this technique
has been widely used.'

Based on the theory proposed by Lang et al," a
series of events would take place during acute localized
inflammation. Firstly, cytokines such as IL-13, TNF-a,
and IL-6 are released by the activated macrophages in
the acute localized inflammatory site. This, in turn,
induces chemokines secretion that would interact
with proteoglycans in order to form a gradient in
the inflamed side and along the endothelial wall."”
Inflammatory mediators which play a crucial part in
programming inflammatory response are also involved
in neoplasia events via the secretion of prostaglandins
and inflammatory cytokines such as TNF-a, IL-1f3, and
IL-6. These series of activities create an environment
that encourages cell proliferation and survival.'®

In spite of the extensive use of PRF in a variety of
surgical and clinical procedures, very few researches
have investigated the microbicidal activity of platelets
to date.»* In addition, there are many protocols
for platelet concentrates preparation and various
possibilities to produce different components from the
concentrates, making it difficult to define the biological
and antibacterial properties of platelet concentrates.*
The aim of our research to prove that L-PRF can suppress
the secretion of pro-inflammatory cytokine in vitro.
To investigate this hypothesis, HGFCs must first be
cultured, then challenged with lipopolysaccharide from
Porphyromonas gingivalis (PG-LPS) and treated with
L-PRE This study aims to clarify a modified preparation
of HGFC:s culture. It also aims to highlight the growth
factors that are released at different time points when
HGFCs were challenged with PG-LPS. Thereafter,
the concentration of inflammatory cytokines (TNF-a,
IL-1f3, and IL-6) would be demonstrated to support the
results of this research. Thirdly, the expression of growth
factors would be observed at different time points when
the PG-LPS challenged HGFCs are treated with PRE

Methods. Human gingival fibroblast cell culture.
This experimental study was conducted at the School and
Hospital of Stomatology, Jilin University, Changchun,
China, between September 2017 and January 2019.
Clinically normal gingival fragments were obtained
from a healthy patient undergoing implant operations
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at the Department of Implantology following the
bio-ethical guidelines (ID=27) of Jilin University.
Three individuals were selected based on the inclusion
criteria: 1) healthy men and women over 18 years of
age who are eligible for signing consent, 2) patients
have understood and consented to the nature and the
purpose of the study, and 3) patients with healthy
gingival and connective tissues surrounding the tooth
that will be extracted. The age and the gender of the
subjects providing the gingival samples do not appear to
be factors influencing the success rate in the culturing
process. Signed informed consent was requested from
the patients in accordance to the principles of Helsinki
Declaration. The explants were collected under local
anesthesia (2x2x1 mm) by scalpel, then directly minced
in a sterile 15 mL centrifuge tube containing Dulbecco
modified eagle medium (DMEM, HYCLONE, Utah,
USA), 10% fetal bovine serum (FBS, GIBCO, Grand
island, USA), and 10% penicillin & streptomycin (PS;
penicillin 10,000 units/mL, streptomycin 10,000 ug/
mL [HYCLONE, Utah, USA]), before being directly
transferred to the laboratory. The gingival specimen
was then transferred onto a culture plate. Our new
technique involved transferring the specimen to the
laboratory within 15 minutes after explant, followed by
pipette washing of the specimens, firstly with DMEM
containing 10% PS, followed by a second wash with
phosphate buffered saline containing 10% PS (PBS,
HYCLONE, Utah, USA). The samples were then
transferred into another centrifuge tube containing
dispase (SIGMA, Darmstadt, Germany) for fixation (12
hours at 4°C) to facilitate the removal of the connective
tissue from the epithelial layer. Sterile scissors and
tweezers were used to scrape the connective tissues to
ensure the removal of the remaining epithelial layer
debridement. After mincing, the connective tissue was
cut into small pieces (0.5 mm?) using sharp scissors and
placed into a 25 cm? culture flask (CORNING CORPD,
NY, USA). The culture flask was inverted for 2 hours to
induce adherence of the small pieces of connective tissue.
Following that, the flask was gently turned over, with 4
mL of DMEM supplemented with 10% fetal bovine
serum, and incubated at 37°C in 5% CO, incubator.
We have checked the cells microscopically (OLYMPUS
cellSens entry system, 40-fold magnification). When
the cells reached 80% confluency, the cells were sub-
cultured using 0.25% trypsin/EDTA solution (GIBCO,
Grand Island, USA).

Cell growth assay. Part of the gingival specimens was
used for this. The same number of 0.5 mm?® pieces of
connective tissue were cultured in each of the 25 cm’
flasks. Using the above-mentioned method, the flask

was gently turned over after 2 hours, with 4 mL of
DMEM supplemented with 10% fetal bovine serum
and one percent PS. Before harvesting, the tissues
pieces were transferred with great care to new flasks for
further generation of new fibroblast cells. Fibroblasts
were harvested at each time point (days 5,7, 9, 11, and
13). For harvesting, the cells would be washed 3 times
by phosphate buffered saline (PBS), before detaching
the cells by using 0.25% trypsin/EDTA solution,
and counting them with a Counter Cells Neubauer
Hemocytometer (Thomas Scientific, USA).

Assay  for  cell  wiability. A modified
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) assay was established to evaluate cell
viability rate. The cellular suspension in the culture
medium was added to 24-well plates (1000, 2000,
4000, 6000, 8000, and 10000 cells/mL). After 3 days,
100 pL of MTT solution, 5 mg/mL in PBS (SIGMA,
Darmstadt, Germany) was added into each well,
followed by incubation under standard conditions for 4
hours. The medium was removed after the incubation,
and solubilization was performed by adding acidified
alcohol to each well. The solution was then pipetted
into a microplate containing 20 pL of 3% sodium
dodecyl sulfate (SDS). The change of absorbance at 550
nm was determined using an automated microplate
reader (BioTek, Vermont, USA).?

Determination of PG-LPS concentration. Human
gingival fibroblast cells were counted manually with
a Neubauer Hemocytometer. Firstly, we have used a
96-well plate to culture the fourth and fifth generation
of HGFCs at a density of 5x10° cell/well. After 24
hours of incubation, the cells were exposed to different
concentrations (0.5, 1, 5 and 100 pg/mL) of PG-LPS
(San Diego, NY, USA) for 48 hours. The cell-counting
kit-8 (CCK-8) (Kumamoto, Japan) was utilized in this
experiment in order to determine the required PG-LPS
concentration. After the allocated time, 10 uL of CCK-8
was added into each well and further incubated for an
additional 2 hours at 37°C. The change of absorbance
at 450 nm was then determined by using an automated
microplate reader.

Real time quantitative polymerase chain reaction
analysis. The fourth to fifth generation of HGFCs
were challenged with PG-LPS (one pg/mL) followed
by 3, 6, 12, 24, and 48 hours of incubation at 37°C
with 5% CO.. After incubation, the cells were collected
for messenger ribonucleic acid (mRNA) extraction in
order to proceed to real time quantitative polymerase
chain reaction (RT-qPCR). The whole process of
total RNA extraction was carried out with TRizol
(TAKARA, Dalian, China) based on the manufacturer’s
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protocol. After this, reverse transcription from RNA to
complementary ribonucleic acid (cDNA) was executed
with a total of 1000 ng of isolated RNA by using the
High Capacity RNA-to-cDNA Master Mix (TAKARA,
Nojihigashi, Kusatsu, Japan). The thermal cycling was
held at 6 cycles at 37°C for 15minutes, followed by 40
cycles at 85°C for 5 seconds, and at 4°C for . High
copy cDNA amplification was performed with SYBR
Green Master Mix (TAKARA, Nojihigashi, Kusatsu,
Japan) PCR by using an ABI Prism 7700 Sequence
Detector (Applied Biosystems, Japan). The primer
sequences were selected in this study are listed below:

Human Actin: 5-AGA GCT ACG AGC TGC
CTG AC-3" and 5-AGC ACT GTG TTG GCG TAC
AG-3".2

Human IL-1f: 5’- ATG GCA GAA GTA CCT
GAG CTC-3" and 5-TTC CTT GAG GCC CAA
GGC CAC-3’

Human TNF-a: 5’-CCC TCA AGC TGA GGG
GCA GCT CCA G-3’ and 5" GGG CAATGA TCC
CAA AGT AGA CCT G-3’

Human IL-6: 5’-CAA AGA ATC TAG ATG CAA
TAA-3" and 5’-GCC CAT TAA CAA CAA CAATCT
G-3".7

An endogenous control gene, actin, was included for
data normalization in RT-qPCR. The relative expression
was calculated based on delta-delta CT method. All of
the RT-qPCR tests were repeated twice in this study.

Platelet rich fibrin preparation and determination
of the growth factors release. To prepare the PRE 3
blood samples were collected from the same 3 patients
from which the gingival tissues were explanted for the
cell cultures (Ethical approval ID/number: 27). A total
of 10mL of blood sample was collected into glass-
coated tubes (Vacutainer; BD Bio-sciences, Allschwil,
Switzerland) and the blood sample was centrifuged
instantly at 3000 rpm (1278 g) for 12 minutes at room
temperature (Fixed-angle rotor F-35-30-17, centrifuge
5702; Eppendorf, Darmstadt, Germany). Platelet rich
fibrin layer was interspersed in the middle. This clot
comprised of white cells and platelets enmeshed within
fibrin, a 3-dimensional structure.?® After obtaining the
PRE it was immersed in 15 mL of DMEM without
serum or antibiotics to estimate the concentration
of TGF-B1 and PDGF (subtype AA) at various time
intervals as indicated (1, 2, 3, 24, 48, 72 hours, and
10 days). The growth factors were measured using
a commercially available sandwich Enzyme-linked
Immunosorbent Assay (ELISA) kit (CLOUD-CLONE
CORP. CCC, USA) designed for human use. The
ELISAs were carried out based on the manufacturer’s
instructions and the absorbances were read at 450 nm
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by a micro-plate reader. All results were reported as
the total weight of molecules (nanograms) per one mL
of supernatant volume. The concentration of growth
factors at each time point was estimated to decide the
optimum point for growth factor release. In addition,
the concentration of growth factors at each time point
was summed up to compare the cumulative total
between the 3 samples.

Estimation  of  pro-inflammatory  cytokines
concentration. Fourth and fifth generation of HGFCs
were used (density of 6 x 10° cells/mL), and 3 blood
samples were taken from the same patient. Leukocyte-
platelet rich fibrin was prepared following the standard
protocols. In order to determine the maximum
cumulative growth factors that were released and
could be obtained in the first 24 hours, we collected
the medium at that time-point and used it to estimate
the effect of cytokines secretion from the cells. At least
24 hours after cell’s sub-culture were enough to let the
cells to stick on the surface of the flask before starting
proliferation. Three flasks sample were determined as
(control group; cells treated with PG-LPS (one pg/mL);
and cells treated with PG-LPS (one pg/mL + L-PRF).
Flasks-sample were incubated in a standard condition
(21% O,, and 5% CO, at as 37°C). After allocated
time, the medium was collected and the released IL-1[3,
TNF-a, and IL-6 were measured using the ELISA kits
(CLOUD-CLONE CORP. CCC, USA) by following
the manufacturer provided instructions. The absorbance
rate was measured using microplate at 450 nm.

Oral mucositis induction and L-PRF application.
We performed this in vivo study on 12 New Zealand
white rabbits. A round filter paper with a diameter 4
mm was soaked with 50% acetic acid and applied over
the upper labial gingiva for 60 seconds, which created a
uniform ulcer. The ulcerated area was measured with a
computer program (Image], NIH, USA). Conservative
semilunar incision was established to create a pouch
under the inflamed site. Leukocyte-platelet rich fibrin
was applied over the ulcerated areas in the experimental
group (6 rabbits) on the 4th day (day 0) after creation
of oral ulcer. Leukocyte-platelet rich fibrin was not
applied in the control group (6 rabbits). Measurement
started at the fourth day after inflammation induction
(Day 0), when the border of the ulcers became clear.
Each ulcerated area was expressed as a percentage of
the ulcerated area on day 0. All animals were observed
macroscopically on days 0, 7, and 14.

Statistical analysis. Quantitative analyses were
carried out using GraphPad Prism version 6 (GraphPad
Software, San Diego, USA) with one-way and 2-way
analyses of variance (ANOVA) as explained in the
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result figures. In this study, one-way ANOVA was
performed to determine the viability rate of HGFC
after 48 hours incubation with different concentration
(0.5, 1, 5 and 100 pg/mL) of PG-LPS. Furthermore,
the data concerning the expression of proinflammatory
cytokine by human gingival fibroblast cells (HGFC)
please provide the abbreviation in full at different time
points after incubation with one pg/mL PG-LPS were
also statistically analyzed using one-way analysis of
variance (ANOVA). In addition, the cumulative release
of 2 differential growth factors at variety time points
were performed using 2-way ANOVA.

Results. In this study, the successfully cultured
HGFCs were obtained from the donor biopsies collected
from the gingival tissue. The first adherent fibroblast
cells appeared after 4 days. Under optical microscopy,
the primary cells displayed a spindle-shaped fibroblast-
like morphology. The tissue samples of smaller pieces
(0.5 mm?) grew faster than the larger ones. The explant
technique utilized tissues of smaller sizes with sharp
edges.”” Approximately 80% confluency was achieved
after 7-9 days of incubation and a non-overlapping
cell monolayer was observed, indicating that the cells
were ready to be sub-cultured. These cells grew and
proliferated more rapidly after the first generation and
the cell appearance became radial or whorl-shaped
(Figure 1).

The rate of cellular proliferation and growth of the
HGFCs were determined from day 5-13. A relative
increase in the growth rate was noted during the selected
periods, and also the cellular proliferation rate was
raised significantly between the 8 gingival biopsy groups
during the selected period at each time point (p<0.001)
(Figure 2). Currently, colorimetric MTT techniques are
used in many studies to assess cellular proliferation.”
In MTT assay, the reaction occurred was restricted
only to living cells by cleaving the tetrazolium salt
present in active mitochondria. After 3 days, the change
of absorbance at 550 nm was determined using an
automated microplate reader. The graph of absorbance
versus the number of cells is plotted in Figure 2B.
The absorbance rate which led to an increase in the
number viable cells was significantly increased by the
number of cells (p<0.001). Figure 2B shows the means
values of triplicate wells from 5 plates. After 48-hours
post-treatment with 100 pg/mLIPG-LPS, HGFC
viability decreased drastically to 25% (Figure 2C).
Incubation with one pg/mL PG-LPS showed a slight
decrease in viability rate, indicating the initiation of
the inflammatory response. Based on this, one pg/mL
PG-LPS was further applied in all the subsequent time

course experiments.”!

Figure 1 - Growth of human gingival fibroblast cells on a gingival biopsy.
A) Morphology of spindle-shaped fibroblast cells. B) An 80%
confluence of a full monolayer without overlapping cells was
observed after 7-9 days. C) Human gingival fibroblast cell
appeared radial or whorl-shaped after the first generation.
Images of the cells were taken with OLYMPUS cellSens entry
system, 40-fold magnification.

After incubation with PG-LPS (one pg/mL), the
mRNA expression of the proinflammatory cytokines
(IL-1B; IL-6; TNF-a) at various time points (3, 6,
12, 24, and 48 hours) was documented and plotted
(Figure 3). Cells incubated with one pg/mL PG-PLS

for 0 hours, were used as a negative control for this
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using cell counting kit-8. Based on the one-way analysis (ANOVA) the result showed that 100 pg/mL porphyromonas gingivalis treatment were

significantly different compared to control. *** and ****p<0.0001

experiment. As illustrated in Figure 3, the mRNA
expression for the 3 proinflammatory cytokines
exhibited a dramatic increase at earlier culture periods
(3 and 6 hours), but not at the later culture periods (24
and 48 hours) as compared to control. These results
highlighted the positive connection between PG-LPS
and inflammatory responses at different time points.
Leukocyte-platelet rich fibrin was prepared and the
released differential growth factors (PDGF-AA and
TGEF-B1) were quantified at different time points (1-3,
24, 48, 72 hours, and 10 days) using Eliza method.
Leukocyte-platelet rich fibrin was considered as one of
the most effective platelet concentrates owing to its slow
and sustainable release properties.’>** This procedure
was well-tolerated by the donor (ID:27). An obvious
correlation was identified between the total subsequent
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growth factor concentrations of the 3 samples. According
to Figure 4, approximately 80 pg/mL of PDGF-AA
was released in the first hour and the concentration
was reduced to nearly 50% in the second hour. On
the contrary, approximately 10 pg/mL of TGF-f1
was released in the first hour, 10 pg/mL of TGF-f1 in
second hour, and the concentration of TGF-1 doubled
in the third hour. The cumulative release of growth
factors (PDGF-AA and TGF-[1) was measured in term
of concentration (pg/mL) over 10 days. Significantly
greater values of PDGF-AA were immediately obtained
among all the time points between the 2 growth factor
groups (p<0.001) (Figure 4). There was a significant
decrease in the cumulative yield over time when both
growth factors were compared at each time point. It
was found that the cumulative release of PDGF-AA was


http://www.smj.org.sa/index.php/smj/index

PRF & anti inflammation ... Mudalal et al

3- *k
%%

<

Z

&

E 21

=

b3

&

<

=]

[ 1' —

=

0_
0 3 6 12 24
(A) Hours
3-
-
z
=4 dede
E 24
£
z
S
=
7
.4
[
{]_
0 3

©

3
ek w*k
z
=
E
£
S
<
& -
e
=
o
12 24 48
(B) Hours
ek
T
6 12 24 48
Hours

Figure 3 - Expression of the 3 recommended proinflammatory cytokines by human gingival fibroblast cells after incubation with one pg/mL PG-LPS at
different time points (3, 6, 12, 24, and 48 hours) messenger ribonucleic acid (mRNA) expression level of A) IL-1B/ -actin mRNA, B) IL-6/
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as compared to experimental control. TNF-a. - Tumor necrosis factor-alpha, IL-1p - interleukin-1beta, IL-6 - interleukin-6

moderately higher in comparison to TGF-B1 (p<0.001)
(Figure 4).

The effect of L-PRF on the PG-LPS-induced
secretion of pro-inflammatory cytokines including
IL-1B, TNF-a, and IL-6 by HGFCs into the cell
culture medium were measured by ELISA after PG-LPS
exposure (21% O,, and 5% CO, at as 37°C, 24 hours).
The average concentrations of IL-1p, TNF-a, and IL-6
in the culture medium of HGFCs were significantly
increased at 24 hours after challenged with PG-LPS.
Another surprising finding was the PG-LPS-induced
secretion of proinflammatory cytokine by HGFCs
were able to be suppressed with the presence of L-PRF
(Figure 5).

With regard to the preliminary findings from the
animal experiments, it was found that the area of ulcer

was significantly smaller in the L-PRF-treated group
than in the control group on day 7, indicating a more
rapid healing process with the application of L-PRF. On
day 14, the remaining mucosal ulcer almost disappeared
completely in the L-PRF-treated group; while small
and tiny ulcers were still detectable in the control group
(Figure 6).

Discussion. In recentyears, the significant advances
in tissue engineering technology and implantology have
led to their versatile applications in different areas of
dentistry. In this study, we describe a modified method
of HGFC primary tissue culture which is simple and
rapid to perform. Human gingival fibroblast cells were
isolated from a small biopsy sample (2x2x1 mm?®) and
the efficiency of the in vitro culture of these cells was
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enhanced. In contrast to our method, some studies
described the enzymatic isolation of HGFCs with
dispase, or digestion with collagenase.*® Since the
fibroblast isolation technique used in this study was
based on explanting tissues from the oral gingiva, this
procedure has 2 added advantages. Firstly, it resulted
in rapid production of HGFCs, as sufficient fibroblasts
can be obtained within 10 days. In addition, fibroblasts
could be produced continuously and these reusable
gingival tissues would be an advantage compared to
other procedures.

This study showed that the notable elevation in the
mRNA expression of pro-inflammatory cytokines in
the early culture periods might have been an absolute
immune response towards pathogenic agonist agent (for
example PG-LPS) challenge during the acute activation
in HGFCs. This scenario was in concordance to the other
results reported in the literature.” In this study, serial
dilution of PG-LPS ranging from 0-100 pg/mL was
incubated with HGFCs over 48 hours. Porphyromonas
gingivalis was selected in this experiment as it was able
to trigger cell inflammation which would eventually
initiate a series of inflammatory response, including
an elevation in the secretion of proinflammatory
cytokines.*® As shown in Figure 2, the viability rates of
HGEFCs when challenged with 1 pg/mL of PG-LPS was
almost equivalent to the experimental control. However,
the viability rates for HGFCs when challenged with
100 pg/mL of PG-LPS was less than 30%. These results
concluded that PG-LPS only had an effect on the cell
viability of HGFCs at higher concentration. According
to our results, the release of the growth factors peaked at
24 hours, while the release of mRNA pro-inflammatory
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cytokines peaked at 6 h. Many studies showed that the
peak of protein pro-inflammatory cytokines expression
was at 24 hours, which was slower that mRNA
expression of cytokines. Therefore, we focused on the
period between 6-24 hours in our study to examine
the pro-inflammatory cytokines expression after the
treatment with L-PRE

Thereafter, the release of growth factors from L-PRF
was predicted. PDGF-AA and TGF-B1 were the focus
of this study due to the hypothesis that these growth
factors exhibit angiogenesis and anti-inflammatory
effects.””?® Platelet-rich concentrates consist of both
anabolic and catabolic factors derived from platelets
and produced by leukocytes play an important role in
promoting tissue healing. Moreover, investigation on
growth factor concentration and release kinetics have
been extensively discussed in the literature and showed
similar results.”” One of the great benefits of PRF over
other platelet concentrates lies within the potential of
PRF to be handled as a true solid biomaterial.** The
most important adjunct molecule in PRF is fibrin,
which provides a therapeutic advantage over traditional
PRP. The first 24 hours showed the highest cumulative
release of growth factors.

Peri-implants and gingival inflammation are the 2
essential pathological mechanisms involving dental
surgeries.” There have been many published studies
focusing on how best to improve tissue repair and
tendon injuries in view of the low capacity for tendon
regeneration due to the low oxygenation and nutrition
in the surrounding area.”” However, very few researches
have investigated the platelet concentrates’ microbicidal
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Figure 5 - Suppressive effects of L-PRF on the PG-LPS-induced proinflammatory cytokine releasants by HGFCs. The concentration of IL-1p, TNF-q,
and IL-6 detected in the culture medium of PG-LPS challenged HGFCs in the presence or absence of L-PRF was quantified with ELISA
method after 20 hours. Based on the two-way analysis (ANOVA), ***»<0.001 illustrated a statistically significant higher concentration from
HGFCs alone, while ###p<0.001 demonstrated a statistically significant lower concentration as compared to PG-LPS challenged HGFCs.
L-PRF - leukocyte-platelet rich fibrin, PG-LPS - lipopolysaccharide from porphyromonas gingivalis, TNF-o - tumor necrosis factor-alpha,
IL-1p - interleukin-1beta, IL-6 - interleukin-6, HGFCs - human gingival fibroblast cells

activity. We focused our experiments on the anti-
inflammatory effect of L-PRE This data set would be
able to provide useful information for future studies on
tissue regeneration and wound healing in infection or
post-operative inflammation. Our study would also add
to the evidence available on the critical role PG-LPS
on stimulating the secretion of pro-inflammatory
cytokines, such as IL-13, TNF-q, and IL-6. There have
been few published studies which used the PG-LPS-
induced secretion of pro-inflammatory cytokines as an
indicator for determining the anti-inflammatory effects
of some extracts.*

From this study, it was found that L-PRF
significantly inhibit the PG-LPS-induced secretion of

proinflammatory cytokines (TNF-a, IL-13 and IL-6)
in HGFCs. Proinflammatory cytokines were secreted
into the culture medium after being challenged with
PG-LPS. However, L-PRF efficiently attenuated the
secretion of cytokines in gingival fibroblasts. Thus, this
might be potentially beneficial in the prevention and
treatment of gingival inflammations. Furthermore,
preliminary results from our ongoing animal experiment
showed that L-PRF-treated group had more promising
results than control group in reducing inflamed
gingival tissues. This finding indicated that the second
generation of the platelet concentrates or L-PRF may
be of high potential in preventing any inflamed-related
deficits.
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Figure 6 - Macroscopic observation showing the comparison of the ulcerated area between the L-PRF-treated group and control group. A) The pictures
show the more superior healing progress for the L-PRF group. B) The mucositis induced area was significantly smaller in the L-PRF-treated
group than the control group by day 7 and day 14. L-PRF - leukocyte-platelet rich fibrin

In conclusion, explant technique used in the
culturing of HGFCs was able to provide sufficient
number of cells for this experiment within 10 days.
Besides, our study showed that 1 pg/mL of GP-LPS
was able to elicit the inflammatory condition, which
eventually resulted in the release of proinflammatory
cytokines by inflamed HGFCs. This study provides the
first evidence of potential anti-inflammatory effects of
L-PRE The protective effect was linked to a reduction
of the release of cytokines (IL-1p, IL-6, and TNF-a) by
inflamed HGFC:s. Thus, this helps in the prevention and
treatment of possible deficits caused by inflammation.
For future research, we intend to clarify the synergistic
and additive effects of autologous L-PRF components
on anti-inflammation process. The findings will also
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strengthen the use of HGFCs in the field of tissue

engineering.
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