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Bisphenol A (BPA) have become a public concern due to their
massive use, ubiquitous occurrence, and persistency in the
environment. BPA is mainly used as a monomer in the preparation
of polycarbonate plastic and epoxy resins which are used in Various
dental materials( dental temporary crown), baby bottles, protective
coatings on food containers, and so forth. Bioassay studies have
identified that BPA elicited estrogenic potency and chronic toxicity.
These compounds enter the food chain in several different ways. In
humans, intake of these so- called environmental hormonesis
mainly via contaminated drinking water and foods.

The purpose of this study was to investigate the release of BPA
from dental materials and to evaluate the estrogenic activity of BPA.
Dental resin materials were immersed in three solvents (water,
ethanol, and acetic acid) at 37 or 65°C for 24, 48 and 72 hs. The
elution from the material was analyzed by high-performance
liguidchromatography(HPLC) analysis.
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Chung Shan Medical University
Taichung R.O.C, Taiwan
Dear Fu-Mei1 Huang, Abstract ID#144856:

It 1s a pleasure to inform you that your abstract has been ACCEPTED as a POSTER
PRESENTATION at the IADR/AADR/CADR 89th General Session and Exhibition
(March 16-19, 2011). The meeting will take place at the San Diego Convention Center in
San Diego, California.

Please note that some students/co-workers have provided an alternate e-mail address for
notification, so if this letter 1s addressed to a colleague, please forward it to his/her
attention. E-mail notifications are sent only to the address provided for the presenter when
the abstract was submitted; it is the presenter= responsibility to notify co-authors.

The following is the notification of the session to which your paper has been assigned.
Please DO NOT lose this notification. The mode of your presentation has been assigned by
the Annual Session Committee and Group Program Chair and must be followed as we are
unable to change 1t at this date. Assignments were based on authors?requests as much as
possible. Please note that in contrast to previous years, your final presentation number will
be assigned next month (see note below for details).

PRESENTATION INFORMATION



Presentation Date: Saturday, March 19, 2011 Session Title: Wound Healing and
Regeneration, <em>In Vitro</em> Studies Session Time: 1:45 p.m.

San Diego Convention Center: Hall C

Schedule to follow if presenting on Thursday or Friday:

Poster Viewing Time: 8 a.m. 75 p.m.

Poster Set-up Time: 7:30 a.m. 78 a.m.

Poster Tear-down Time: 5 p.m. 75:15 pm

Schedule to follow if presenting on Saturday:
Poster Viewing Time: & a.m. 73 p.m.

Poster Set-up Time: 7:30 a.m. 78 a.m.

Poster Tear-down Time: 3 p.m. ?73:15 p.m.

POSTER SIZE

The size for your poster board will be 4" high x 8' wide so the board will be used
HORIZONTALLY. These are the maximum dimensions to follow when creating your
poster but you may make your poster smaller. You are only required to be at your poster
board during the session time listed and not the entire poster viewing time. For further
information please go directly to the meeting page on the IADR website (see the link
below).

POSTER SUPPLIES
Please make every attempt to bring your own pushpins or thumbtacks to mount your poster
as a limited supply will be available.

PRE-REGISTRATION REQUIREMENT

All presenters must pre-register and pay the applicable fee by the January 12, 2011
presenter deadline. Approximately one week after the presenter registration deadline, you
will be sent a notification confirming your participation with your final presentation and
session sequence numbers (the notices will be sent to all presenters at once after the
registration deadline and not sent individually after you register). If you do not pre-register,
you will NOT be allowed to participate in the meeting and your abstract will be withdrawn
from the final printed Program Book and will not be citable as appearing in the special
edition of the Journal for Dental Research. If you need an invitation letter to get a visa to
enter the United States, please check the applicable box when registering and a letter will
be sent to you via e-mail.

IMPORTANT MEETING LINKS



Program Book Listing:

Your title will be printed in the Program Book as submitted here:

Effects of Platelet-rich Fibrin on Human Periodontal Ligament Fibroblasts

If you would like to edit your presentation title (not to exceed 10 words), please visit the
link below by January 3, 2011 and use your assigned Abstract ID 144856 and password
125965:

http://iadr.confex.com/iadr/201 1sandiego/prt/extra/index.cgi?

Presenter Guidelines:
http://www.aadronline.org/i4a/pages/index.cfm?pageid=3760

Online Scientific Program:
http://iadr.confex.com/iadr/201 1sandiego/webprogram/

To register for the meeting (click the "Register Online" link):
http://www.1adr.org/1ags

You will need your Abstract ID# to register for the meeting: 144856
To reserve a hotel room (click the "Reserve your hotel online" link):
http://www.1adr.org/iags

General Meeting Information:
http://www.iadr.org/iags

If you have arranged your travel already and you arrive later or depart earlier than your
assigned presentation time, we will not be able to move your presentation to accommodate
your travel plans.

Thank you for submitting your paper. We look forward to your presentation at the meeting
and we have scheduled a full conference so we hope you stay for the duration of the
meeting. If you have any questions, please send a message to meetings@iadr.org. Every
attempt will be made to respond as soon as possible.

Sincerely,

E. Dianne Rekow, DDS, PhD

[ADR Annual Session Committee Chair

Jeffrey L. Ebersole, PhD

AADR Annual Session Committee Chair
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IAEEISIS) Effects of Platelet-rich Fibrin on Human Periodontal Ligament Fibroblasts

Saturday, March 19, 2011: 1:45 p.m. - 3 p.m.

Location: Hall C (San Diego Convention Center)

Presentation Type: Poster Session

F.-M. HUANG, J. ZHAO, and Y.-C. CHANG, School of Dentistry, College of Oral Medicine, Chung Shan
Medical University, Taichung R.O.C, Taiwan

Objectives: Platelet-rich fibrin (PRF) by Choukroun's technique is derived from an autogenous
preparation of concentrated platelets without any manipulation and is widely used in implant dentistry.
Recently, PRF was reported to increase periodontal ligament fibroblasts (PDLFs) proliferation (J Dent Sci
2009; 4: 130-5). However, the underlying mechanisms are not yet completely understood. This study
was to determine the effects of PRF on the expression of phosphorylated extracellular signal-regulated
protein kinase (p-ERK), osteoprotegerin (OPG), and alkaline phosphatase (ALP) on PDLFs. Methods:
Blood collection was carried out from ten healthy volunteers. The PRF samples were obtained from PC-02
table centrifuge centrifuged at 3000 rpm for 12 min. Human PDLFs were derived from two healthy
individuals undergoing extraction for orthodontic reasons with informed consents. Western blot was
employed to evaluate the expression of p-ERK and OPG in PDLFs by PRF stimulation. ALP activity was
examined by substrate assay. Results: PRF was found to increase ERK phosphorylation in PDLFs in a
time-dependent manner (p<0.05). OPG was also significantly elevated by the stimulation with PRF
(p<0.05). In addition, ALP activity was significantly upregulated by PRF (p<0.05). Conclusions: Taken
together, the activation of p-ERK, OPG, and ALP expression by PRF suggests a potential role for hard

tissue engineering. The application of PRF may provide the benefit for the periodontal regeneration.

Keywords: Fibroblasts, Inflammation, Periodontics and Periodontium-gingiva

Effects of platelet-rich fibrin on human periodontal ligament fibroblasts.

FM Huang*, Zhao JH, and YC Chang (School of Dentistry, Chung Shan Medical
University, Taichung, Taiwan)

Objectives. Platelet-rich fibrin (PRF) by Choukroun’s technique is derived from an

autogenous preparation of concentrated platelets without any manipulation and is



widely used in implant dentistry. Recently, PRF was reported to increase periodontal
ligament fibroblasts (PDLFs) proliferation (J Dent Sci 2009; 4. 130-5). However, the
underlying mechanisms are not yet completely understood. This study was to
determine the effects of PRF on the expression of phosphorylated extracellular
signa-regulated protein kinase (p-ERK), osteoprotegerin (OPG), and akaline
phosphatase (ALP) on PDLFs. Methods: Blood collection was carried out from ten
healthy volunteers. The PRF samples were obtained from PC-02 table centrifuge
centrifuged at 3000 rpm for 12 min. Human PDLFs were derived from two healthy
individuals undergoing extraction for orthodontic reasons with informed consents.
Western blot was employed to evaluate the expression of p-ERK and OPG in PDLFs
by PRF stimulation. ALP activity was examined by substrate assay. Results: PRF was
found to increase ERK phosphorylation in PDLFs in a time-dependent manner
(p<0.05). OPG was aso significantly elevated by the stimulation with PRF (p<0.05).
In addition, ALP activity was significantly upregulated by PRF (p<0.05).
Conclusions: Taken together, the activation of p-ERK, OPG, and ALP expression by
PRF suggests a potentia role for hard tissue engineering. The application of PRF may

provide the benefit for the periodontal regeneration.



Introduction

Platelet-rich fibrin (PRF) described by Choukroun et al. (2000) is a
second-generation platelet concentrate which allows one to obtain fibrin membranes
enriched with platelets and growth factors, after starting from an anticoagulant-free
blood harvest (Dohan et al, 2006a, 2006b). PRF looks like a fibrin network and leads
to more-efficient cell migration and proliferation and thus cicatrization (Dohan
Ehrenfest et al, 2010). This unique structure may be capable of acting as a vehicle for
carrying of cells that are essential for tissue regeneration. In addition, the PRF
membrane could serve as aresorbable membrane for guided tissue regeneration.

Many growth factors such as platelet-derived growth factor (PDGF) and
transforming growth factor (TGF)-B, are released from PRF (Dohan et al, 20063,
2006b, Dohan Ehrenfest et al, 2009). Recently, studies have demonstrated that the
PRF membrane has a very significant slow sustained release of key growth factors for
at least 1 week (Dohan et al, 2006b) and up to 28 days (He et al, 2009), which means
that the membrane stimulates its environment for a significant time during wound
healing. Some clinical applications have been described in oral surgery (Choukroun et
al, 2006a, 2006b) and dental implantology (Diss et al, 2008, Mazor et al, 2009).
However, there are few references in the literature about the biological properties of
PRF for periodontal regeneration.

One of the most dominant factors in the regeneration of periodontal tissues is
periodontal ligament cells. Human periodontal ligament fibroblasts (PDLFs), which
play an important role in aveolar bone formation and resorption in the development
of periodontitis, form a heterogenous population, with some cells having
osteoblast-like characteristics and the potential to differentiate into osteoblasts
(Basdra et al, 1997). There is aso strong akaline phosphatase (ALP) activity in

PDLFs, which appears to be quite important for the apposition of acellular cementum



(Beertsen et al, 1997).

Recently, PRF was found to stimulate human PDLFs proliferation (Tsai et al,
2009). However, the underlying mechanisms are not yet completely understood. The
extracellular signal-regulated protein kinase (ERK) signaling pathway is one of the
mitogen-activated protein kinase cascades and plays important roles in the regulation
of cell growth and differentiation (Segar 1995). Osteoprotegerin (OPG), a naturally
occurring inhibitor of osteoclast differentiation, binds to receptor activator of nuclear
factor-kB ligand (RANKL) and blocks RANKL from interacting with RANK (Lacey
et al, 1998). Alkaline phosphatase (ALP) is one of the markers of osteoblastic
differentiation. The purpose of this study was to determine whether PRF could
influence the functions of PDLFs. The effects of PRF on human PDLFs were

determined through measuring protein expression of p-ERK, OPG, and ALP.



Materials and methods
PRF preparation

The human blood samples in this study were obtained under the permission of
Institutional Review Board at Chung Shan Medical University Hospital. Blood from
10 non-smoking healthy volunteers were treated according to the PRF protocol
(Mazor et al, 2009) with a PC-02 table centrifuge and collection kits provided by
Process (Nice, France). Briefly, blood samples were taken without an anticoagulant in
10 ml glass-coated plastic tubes (Becton Dickinson Vacutainer, Franklin Lakes, NJ,
USA) and immediately centrifuged at 3,000 rpm for 10 min. A fibrin clot formed in
the middle part of the tube, while the upper part contained acellular plasma, and the
bottom part contained red corpuscles. The fibrin clot was easily separated from the
lower part of the centrifuged blood. The PRF clot was gently pressed into a membrane
with sterile dry gauze. From hematoxylin and eosin-stained section, PRF
demonstrated a membrane-like appearance. Homogenous and intensive staining of
fibrin matrix was found. Leucocytes were located within the PRF membrane. For
scanning el ectron microscopy (SEM) observation, the PRF membrane surface showed
the print of the gauze threads. Occasionally, platelet aggregates could be found on the
surface.
Cdll cultures

After approval by the Hospital Review Board, fibroblasts were obtained from
the periodontal ligament of premolar teeth from two patients undergoing extraction
for orthodontic reasons as described previously (Chang et al, 2001, Chang et al, 2003).
After extraction, the teeth were placed in Petri dishes containing Dulbecco’s modified
Eagle’s medium (DMEM) (GIBCO; Grand Island, NY, USA) and 100 units of
penicillin and 100 pg of streptomycin/ml. To avoid contamination from gingiva, the

periodontal ligament was carefully removed from the middle third of the root by



scalpel. The fragments were grown in DMEM supplemented with 10 % fetal calf
serum (FCS) and antibiotics. Cultures were maintained at 37°C in a humidified
atmosphere of 5 % CO, and 95 % air. Confluent cell layers were treated with 0.25 %
trypsin and 0.05 % EDTA for 5 min; aliquots of separated cells were subcultured and
then used between the 3rd to 8th passages.
Western blot for p-ERK and OPG

Confluent PDLFs were trypsinized, counted, and plated at a concentration of
5x10* cells in 60 mm culture dish and alowed to achieve confluence. Nearly
confluent monolayers of cells were washed with serum free DMEM for 24 h and
immediately thereafter exposed to PRF for the indicated times. Cell lyates were
collected on day 1, 3, and 5 as described previously (Tsal et al, 2009). Briefly, cells
were solubilized with SDS-solubilization buffer (5 mM EDTA, 1 mM MgCl, 50 mM
TrissHCI , pH 7.5 and 0.5 % Trition X-100, 2 mM phenylmethysulfonyl fluoride, and
1 mM N-ethylmaleimide) for 30 min on ice. Then, cell lysates were centrifuged at
12,000g at 4°C and the protein concentrations determined with Bradford reagent
using bovine serum albumin (BSA) as standards. Equivalent amounts of total protein
per sample of cell extracts were run on a 10 % SDS-PAGE and immediately
transferred to nitrocellulose membranes. The membranes were blocked with PBS
containing 3 % BSA for 2 h, rinsed, and then incubated with primary antibodies,
anti-p-ERK (Cell Signaling Technolnogy, Beverly, MA,USA) (1:1000) or anti-OPG
(Abcam, Cambridge, MA,USA) (1:1000) in PBS containing 0.05 % Tween 20 for 2 h.
After 3 washes with Tween 20 for 10 min, the membranes were incubated for 1 h with
biotinylated secondary antibody diluted 1:1000 in the same buffer, washed again as
described above and treated with 1:1000 streptavidin-peroxidase solution for 30 min.
After a series of washing steps, the reactions were developed using diaminobenzidine

(Zymed, South San Francisco, CA, USA). The intensities of the obtained bands were



determined using a densitometer (Alphalmager 2000). Each densitometric value was
expressed as the mean £ SD.
Measurement of AL P activity

The cell lyates were sonicated on ice bath, centrifuge at 1500 g for 5 min, and
measured the ALP activity in supernatant by ALP assay mixtures containing 0.1 M
2-amino-2-methyl-1-propanol, 1 mM MgCl,, and 8 mM p-nitrophenyl phosphate
disodium. After incubation at 37°C for 30 min, the reaction was stopped with 0.1 N
NaOH and the absorbance was read at 405 nm. The OD of control cells was
considered to be 100%. The relative ALP activity of PDLFs was calculated by the
formula: (OD of experimental sample/OD of control cells) x 100%. Each value was
expressed as the mean £ SD.
Satistical analysis

Triplicate experiments were performed throughout this study. All assays were
repeated three times to ensure reproducibility. Statistical analysis was by one-way
anaysis of variance (ANOVA). Tests of differences of the treatments were anayzed

by Duncan'’s test.



Fig. 1 (a) PRF formed in the middle part of the tube. The upper part contained
acellular plasma, and the bottom part contained red corpuscles. (b) The fibrin
clot was easily separated from the lower part of the centrifuged blood. (c) The

PRF clot was gently pressed between 2 layers of sterile dry gauzeto form a
membrane.

Fig. 2 (8 Light microscope examination of PRF reveals a homogenous fibrin
appearance by hematoxylin and eosin stain. Leucocytes were located within the PRF
matrix. (original magnification x100)



£
Fig. 2 (b) SEM image of PRF membrane showed the print of the gauze threads that
were used for the fina PRF clot compression into a membrane before fixation
for histologic analysis. Platelet aggregates are assembled on the surface
occasionaly. (original magnification x3500)
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Fig. 3 (a) Kinetics of p-ERK expression in PDLFs exposed to PRF for 1, 3, and 5
days, respectively by Western blot analysis. 3-actin was performed in order to monitor
equal protein loading.
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Fig. 3 (b) Levels of p-ERK protein treated with PRF were measured by Alphalmager
2000. The relative level of p-ERK protein expression was normalized against -actin
signal and the control was set as 1.0. Optical density values represent the mean + SD.
* represents significant difference from control values with p<0.05.
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Fig. 4 (a) Kinetics of OPG expression in PDLFs exposed to PRF for 1, 3, and 5 days,
respectively by Western blot analysis. B-actin was performed in order to monitor
equal protein loading.
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Fig. 4 (b) Levels of OPG protein treated with PRF were measured by Alphalmager
2000. The relative level of OPG protein expression was normalized against
B-actin signal and the control was set as 1.0. Optical density values represent
the mean + SD. * represents significant difference from control values with
p<0.05.
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Fig. 5 Kinetics of ALP activity in PDLFs exposed to PRF for 1, 3, and 5 days,



respectively by substrate assay. The percentages of ALP activity in the
presence of PRF relative to that in the control are shown. The results were
averaged from three independent experiments. * denotes significant
differences from control values with p<0.05.

Conclusion

Choukroun’s PRF is derived from an autogenous preparation of concentrated
platelets without any manipulation and is widely used in implant dentistry as a vector
for cell growth factors. In this study, PRF was demonstrated to enhance p-ERK, OPG,
and ALP expression. Using PRF may provide the potential benefits in periodontal
regeneration. Future studies are required to elucidate the precise mechanism of action
of PRF in the complicated network of various cell types in the periodontal

regeneration.
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