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Natural Product Research in Dental Caries Prevention

Department of Preventive Dentistry and Institute of Oral Bioscience, School of Dentistry, Chonbuk National university
Jae-Gyu Jeon, DDS, Ph.D.

Dental caries is a biofilm-related oral disease, and continues to afflict the majority of the world’s population. Although fluoride,
delivered in various modalities, remains the mainstay for the prevention of caries, additional approaches are required to enhance
its effectiveness. Natural products have been used as a major source of innovative and effective therapeutic agents throughout
human history, and have shown promise as a source of components for the development of new drugs. In addition, studies using
natural products to prevent or treat oral diseases such as dental caries have received a great deal of attention. A number of
compounds, such as epicatechin, allicin and sanguinarine, isolated from natural products, have also been investigated for their
efficacy against oral microbial pathogens. However, the use of natural products as an anti-caries agent in clinical practice was
controversial because of inadequate knowledge concerning their mechanisms of action and chemical characterization. This study
focuses on the current knowledge of natural products in dental caries prevention and suggests natural products are importance
sources for the prevention of dental caries.

Key words : Dental Caries, Dental biofilms, Natural Products, Virulence Factors

I. M2 ARl g FEeThaL wE = . 2 gt
Aol A== 2ot} oFet 52 the ol
Q7te] AA7b AzkE ol WA E(natural  BIS) ATHACR o] IAWE A 5o g2 A+
products) ThIet ko] fxdolglon], el AkEol 7SS oIt AR AR 4 9= of
= AIEA e oFEol zto] Han Qlrk 1981 &= /WESE] skl AAE Aol HFSIAL ek
g ol A A oFET oF 5% M=, 27%< A= Aol diet vk Qzte] A7+l 548
AL el AE, 68%= T AER 2 4= Utk o e e S-ds] ] ARRE Ao A
Ak, o5 F oFEE ok 50% At AAET Z H, TRt ARt Y KojlA 1 magrkA7) <
& o] 9l7] ufio] FEA | Qlo] HAELS F  AE F FHl EAtke thE AR AuEgE A

544 | Chghx| 2ol AREEIR] K50 H9E 2012




o7 FHEY, FAYE HESL QX
2,000~3,000¢ HHH HAAES ol &3ct= T
gt 715o] ARt 719 1,500l 2221 o]f
E 9] oA T3] EA(Ebers Papyrus)= ¢ 7005
70 oFg-AlEol| et W82 3 800FF2) Aol
sl 7]sskal olom, HdAE Awe X0, Al
N 59 Ao thefA e HrgstaL O“'/]‘Z). E3F, 7]
HHd 5,00087 vpdEYoRglSo] F7l 7|5l +
748184 wti(chewing sticks)ol EH?E} gekgt A
S-S 7lsstal slom, eEgee Ui ofZe]
7 AT A ofAlo} Aol 79188 T
(chewing sticks)E ARES= Hso] Holb k.
HAEH O Fhofsto] W E|o] R fefufefol|lA= -
S flske] ot MAES ol8skaler, 3
=9 R W= LW, As, A2d] o
2, Wek AL 2T 5o SRS AMSSHE B
= 5 Stk e, esdol® HHRlE, ’\340}

E 59 et HA=o] A|oF 2ol ZjtE o
Bk ofy et dE At = dAA e dS
(essential oil) FFA| Yol 2 Mol H7HAIA
ujsk7] = gkt

SER|RE, o|e} o] 517k Agke] A mof off Ao

2 HAAES 2 7|7 FH S ARl 2
Skl 2] 9Jg} ol o] EA Al
¥} oF 2001 | Hof| A= QAT & 1t
2% 53] X9 #H At
A A PO RO SR A=A 7Rl T8

NI\

3:0

]

>

3

Lo

ﬁi

A AES ddEoletaL olopr|d 4= A,
dutH o7 HAEL oAt A= (secondary
metabolites)= gl oAbk A
o] MZo| ArjF oz TQsh oFx|ut g]tlgl 2
e, 45 52258 ABAE Hoslae 75
b=y oA T T2 Aol A “1%01 iy
et HW}Z] °F 500,000 &5 ool &
o, HAFAEE oA A ] A
¥, A ﬁ# ol tisliA F==star glom
Foho] A-g3fol| 201 St} HA=
) ¥4 2+ (phenolic
compounds) ii) EH=0]=(terpenoids) i) &
ZrEo|E(alkaloids) 502 RS 4 9AE} F=7F
53] 91 9= ZetH o] (flavonoid) 5 &
A slalEo] &l SlAA EO](essentlal oil)<
Hi|lcol & AlFe 23En 53, Y3, oH=d
T LR |E AlFof ZET

=]
=
H

2
iy

¢

i
rf'
_:L

to rlr
e rd

ir ==
a

flo db o e Y dlo T
)
rO
re
Jﬁ

E
’\35}1‘/}. Dental biofilm- X}ﬁﬁgi X]O}Oﬂ Aﬂﬂ
o] Hzlgto 2 P (Fig. 1A), %7] dental
biofilm< Streptococcus mutans 52 A &
A Mol A4 EA5h= HEAEA biofilmo|
7] gzl A A Yol Ark(Fig. 1B). RHef
dental biofilm W& ggo] ARNA A4 Aol
Al 28kl extracellularpolysac charides
(EPS) #Azto] 3-8 A7) = 22844 biofilm
o & Wb, vSAHEA biofilmolA A
9 piofilm S 29 H3l= A& &0+
sucrose4 glucose 52| G&2} 2h|A AHY/A A

[o]
4] (of: S, mutans) AEZAE 02 A}

i

Olt

_EL

ﬂlm r—r‘

CHEHX| Zto| AVES 5| R| M50 M9 2012 | 545

it {TiRlolyS W

K B

3 [o1-i0 (S1onpoud einjeuEps

o
2]

{



Korean Dental Association

Uiz ot =7

biofilm Yol Ato] X|&H 0w £

EHh(Fig. 10).

Mutans streptococci ©]9]¢] tt=
1, A AZo| 0] o) Holétn
SAE E=X0 AAQ7RAE S, mutans?t A EAY
oA M S8t JTE qhrfal ©

mutanse 1) A AAEE 4
i) Atell 2 Aed
ferase(GTF)E A4

FH FAo T8t IS

7] whe] 27X
st

A

2) SX|ofgat HHAE MAF AL
o

A ] ABH R

b AR A

HES Y718 o= HaA7)7] A=
Z2)9} W= dental biofilm ]
7] 2 g *HEO A2 pAlo] T asik
=] Qley, 2 SA oA} 2
ol IAlo] ;S%E]ﬂ =t AA7HA|
1) AT Aol gk g=tay}, i) A

0] O wH
a1

oFN &

Z20] AR

= 7t

2t St s
gl opiet
Qe i) glucosytrans
<]

5} dental biofilm &
g2 5l= EPSE 34

o=

FATA AFORA FBUT

AE M

gul
N
= A%

J

) A w2 u el )5 ATl (Es
mutans® AP A, AR Al EPSEA
A& S) dAF9] & o] ukzo]A] Q).

Table 19 2008 =7}A] 4845 Z2] o} 2

|

A

Biofilm formation
(bacterial adherence)

Saliva-coated tooth surfaces

d AAE A7 ToIA L 2ol =22 AS

S} /\

ATLE 9ol = 2008744 FAAFEEA(SCL
R 9 503 el il et 77} e

e

AL SOl A B”OHW‘XIW JPOH g, =, B
2Hd, Q= SoflA] ol ATz o]Fofx 3L Qek,
AAHOZ, HAES SA ddayt 7HsAell sk
M=o ﬂ:er]——o] IAA o Z HZFska Qi)

(phenohc amds) OV\E}EH% anthraqulnones),
ZefHicol= AgMl(stilbenes), B'(tannins),
Hleo|E 9 oZtgo|E Fot}, 2]oJet oA
= A 2do) gtavto] thsl thefet A7t 2l
Yo LGN, A, 2|oF Fofl H7HAIA ARESE
7)% qhe}, SER|FE olujet A Hol= MdE

o] Mo FAAY RIS Hol=A|of tsjil=

t=gho] Au|a gk, 2121o) Aol ALg AT A
7 A2} Hrgo] AR UAA *J'o:% ‘ﬂJ JoHA ot uh
== U ol o]egt =] ARt Ao E y7tH) A& &
B C
HE X 52 biofilm =X 54 biofim

& mutans

Glucose, sucrose S0 2|5 = HE}
5

Extracellular polysaccharide
=3

%w*‘ !

Fig. 1. Dental biofilm &A41} ecological plaque hypothesistll 2748t SX|FEA biofiim2Z29| B3}

546 | Ceta| 2ol AbgiEIR| M50 H|9E 2012




o] AFEh 2 ATH ok 1) FNUA A UUBY FRAVES o] Fleit AdErk AR
FolAaz € i) Meld )% oA & owxlwa wio) A7} YAz AT}

Altoll et @etastel ol
HIAPEA At AEe] A

A, AW A| EPSEA A&} 5)
Table 194 & 2= 9l%o] t}oFsl A&

AA) Brhe

ol 215 o

EAEE AYx
Eiolz,

Table 1. SX(0 B T2 Heigo| RETAMET MBS Fup-

ek, AAIA ke,
B0l = 52 EFSR TRt ol

o] Xul 32} ojA|aziet Aol Aeld 7l oA &
2 Holzeh 74 o EAsH BAblEE] 3
5 991y Aol fEHel ST} o A2
27ge) BAZY o718 5 91 W) W] Al
FAoh ws Alo) Aleld 7]
sk Rlo] 6% 4

oflA] HlAbR fh s sttt Aol g

sfeie B

4

=¢t

Natural Putative active o Type of
products constituents Biological effects study
Black tea Polyphenols ) Inh|b|tqry e.ffectsl on GTF activity In vitro, Animal

- Reduction in caries development
Epicatechin polymer. Antimicrobial activity against plaktonic cells
Cacao bean p. ! p y . - Inhibitory effects on adherence, acid production and water-insoluble glucan synthesis In vitro, Animal
Oleic acid, Linoleic S ) )
husk ; - Reduction in caries development and plaque accumulation Human
acid o i )
- Reduction in plagque deposition and number of bacteria
- Desorption effects and Inhibitory effects on adsorption ' )
S o ! In vitro, Animal
Gloiopeltis furcata Funoran - Reduction in plaque and caries scores
- Human
- Reduction in dental plaque
- Antimicrobial activity against plaktonic cells
- Inhibitory effects on adherence and GTF activity In vitro, Animal
Green tea Polyphenols o :
- Reduction in caries score Human
- Inhibitory effects on acid production in dental plaque
- Inhibitory effects on adherence and water-insoluble glucan synthesis In vitro
Hop bracts Polyphenols T o
- Reduction in plagque score and number of bacteria in plaque Human
- Antimicrobial activity against plaktonic cells
- Inhibitory effects on adherence and GTF activity In vitro, Animal
Oolong tea Polyphenols - Reduction in cellular hydrophobicity and induction in aggregation Human
- Reduction in paque index and caries score
- Inhibitory effects on plaque deposition
- Antimicrobial activity against plaktonic and biofilm cells
- Inhibitory effects on adhesion, acid production, GTF activity and biofilm formation In vitro. Animal
Propolis Apigenin, tt-farneso - Inhibitory effects on gene expression and biofilm composition ’
e ! ) ) Human
- Reduction in bacterial counts in plaque and caries development
- Reduction in plagque index and insoluble polysaccharide concentration in plaque
Low-molecular weight - Antimicrobial activity against planktonic cells and effects on biofilm viability
Shells of chitosans - Inhibitory effects on adherence and increased hydrophobicity of salivary pellicle In vitro
crustaceans o : - Reduction in vital bacteria percentage of dental plaque and salivary Human
Chitooligosaccharides, .
bacterial counts
Shiitake Lenthionine, - Antimicrobial activity against plaktonic cells
(Lentinus disulphide, - Inhibitory effects on plaque formation and water-insoluble glucan synthesis In vitro, Animal
edodes) Oligosaccharides - Reduction in caries scores
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Effects of bamboo salt on dental caries prevention

Department of Preventive and Public Health Dentistry, School of Dentistry, Chonnam National University
Choong-Ho Choi, DDS, Ph.D,

Bamboo salt is a special processed salt by Korean traditional recipe. Recent study results showed that bamboo salt or bamboo salt
with some other materials like herbal extracts have the anti-microbial activity, inhibition effects of dental plaque and gingival
inflammation. Bamboo salt also showed anti-cariogenic effects; remineralization and acid resistance. Compare to fluoride
toothpaste, bomboo salt toothpaste with fluoride showed the more effective remineralization on inner part of the early dental caries
lesion. It increased the surface hardness and decreased lesion depth of early dental caries lesion. Thus, it is suggested that bamboo
salt could be used as a anti-microbial, anti-plaque, anti-inflammatory and anti-cariogenic material for oral disease prevention.
Especially, bamboo salt dentifrice with fluoride can be recommanded as a useful remineralizing agent.

Key words : Bamboo salt, Prevention, Fluoride, Remineralization
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New biomarkers of dental caries: nitric oxide and glutathione

Department of Preventive and Social Dentistry, School of Dentistry, Seoul National University”,
Department of Preventive and Community Dentistry, School of Dentistry, Pusan National University?
Dong-Hun Han, DDS, MSD, Ph.D", Min-Ji Kim?, RDH, MSD,

Eun-Joo Jun?, BS, MSD, Jin-Bom Kim?, DDS, MSD, Ph.D,

Dental caries is multifactorial local disease which involves destruction of the hard tissues of the teeth by metabolities produces by
microorganisms. Recently, there has been growing interest in the role of nitric oxide (NO) and glutathione (GSH) in caries
incidence. The aim of the study was to survey the studies reported the association among salivary NO, GSH and dental careis.
Three studies reported the association between NO and dental caries. However, the results were contradictory. Only one study
showed negative association between GSH and dental caries. In Korea, NO showed negative association with Lactobacilli and
GSH showed positive association with dental caries. These observations suggest the possibility that NO and GSH could be new
biomarkers for dental caries. However, further study should be needed.

Key words : nitric oxide, glutathione, dental caries
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> (T cell > |IFN-r
Macrophage U (LPS)

Primed Macrophage

I
i

Activated ~ NOS with THBP @)
Cytolytic Citrullin .
Macrophage NO &, L-arginine + Oz

E i,
Tumoricidal <_| I—r|> Nitrite/Nitrate

. L. = Neurotransmitter
Microbicidal cGMP E Dilate Blood Yessel
Inhibit Platelet Aggregation

T2l 1. Schematic model of INOS induction in murine macrophages by T cell lymphokine, IFN-y, and bacterial cell wall product(LPS). NU,
nucleus; IFN-7, interferon gamma; LPS, lipopolysaccharide; NOS, nitric oxide synthase; TNF-a, tumor necrosis factor-alpha; NO,
nitric oxide; THBP, tetrahydroblop -terin; cGMP, cyclic guanosine monophosphate
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Calmodulin
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Transcription

Guanylyl ADP-Ribose
Cyclase

Y
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121 2. NO synthesis and mechanisms of action as an intercellular messenger in neurons, blood vessels, and macrophages. NOS, NO
synthase; GAPDH, glyceraldehyde-3-phosphate dehydrogenase; cGMP, cyclic GMP.
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The impact of the presence and aspect of mandibular third molars to the
mandibular angle and condyle fractures

"Department of Oral & Maxillofacial Surgery, College of Medicine, Hallym University, 2Department of Operative dentistry,
College of Medicine, Hallym University, “Newface dental hospital, “Hallym university graduate school
Young-Joo Lee”, Yun-Jung Song?, Soon-Min Hong”, Sang-Sik Chae®, Hyeon-Woo Kang?,

Dong-Ju Choi", Jun-Woo Park"

Purpose : This study evaluated the impact of the presence and aspect of mandibular third molars to the mandible angle fracture
or condyle fractures in Korean.

Materials and Methods : A retrospective study was designed for patients attending the division of Oral and Maxillofacial
Surgery, Kang-dong sacred heart hospital for treatment of mandibular fracture from January 2006 to September 2010. The primary
variable was the presence of mandibular third molar and the secondary variable was the aspects of third molar impaction.
Mandibular third molars were classified by the impaction depth and the available space as Pell & Gregory system. Outcome
variables were the presence of mandibular angle fracture or condyle fracture. Also the source of trauma, age, sex were studied.
Hospital charts, radiographs were used for study. Statistic analysis was done with descriptive statistics, the X2-test, linear-by-
linear association. P value under 0.05 was considered significant statistically.

Results : The number of involved patients was 86. The ratio of male to female patients was about 9:1 for angle fracture and 7:3
for condyle fracture. The most common source of trauma was assault for angle fracture and fall down for condyle fracture. The
presence of mandibular third molar increased frequency of angle fracture and decreased condyle fracture with larger impaction
depth. But available space of mandibular third molar did not show high association with angle or condyle fractures.

Conclusion : Preventive extraction of mandibular third molar is recommended for patients with high risk of angle fracture. Male
patients at their third decade or martial artists, police officer could be the case. But it is not recommended for patients with low
risk of angle fracture and high risk of condyle fracture relatively. Elder female patients without any symptom on their third molar
could be the case.

Key words : Mandible fracture, Molar, third
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Fig. 1. Kelly & Harrigan classification of mandibular fractures was used for this study.
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ek $24% 409 34 9] AL ek 3L, THE B0 A9 Aol ol 440l 71 oke
A FAAC & vwsly] ffste] Ay of A% 2% ] ZHo]| o5t AR AN A 0 2 uf| Q- gttt
W ol 45 BHI I B0 FUE 9 948 3W WE T W vl 44 o
Sel= 257t )lslen, o] 258 theliA= 4 3} ZtH(Table 2).
AR §2R FH Bl IbE SUR BRSPSt b 9 3% 39 B gHe) Higo] B3,
Athriel EAl? ol haebs AT slef - ojeiet A 2 el Aol B2 FE
A, SRR EE T ) S EAshe slel 3 9 2, b B4 ARt Hlge 42
AT A= EATHA] e Ao SRl 5 th23k Zth(Table 3).
g IFE AL A FSO HF st A3 A7 Q7R ZALe o0t E 11 o]t SlEolA
= 45 & T ohUE FARIR ol L ulRdE Alshe ulgo) ml$ ko) I 2Eo) 49 o]
AAsIAT}, P-valueZl 0.05 o]3el A= G014 51 Ago| Ay A o & oksloith
QA A2 Wekaiolc), 4. Bt} AL ] ER G| w2 92 Ex
T ZA o) Hlw vl ofeat Zti(Table 4).
Table 1. Cause of angle or condyle fractures
Cause
Fall down Traffic accident Assault Others
Angle fractures 23(35.4%) 7(10.8%) 24(36.9% ) 11(16.9%)
Condyle fractures 13(46.4% ) 8(28.6%) 2(0.7%) 5(17.9%)
Table 2. Frequency of angle or condyle fractures by gender
Gender
Male Female
Angle fractures 59(90.8%) 6(9.2%)
Condyle fractures 20(71.4%) 8(28.6%)
Table 3. Frequency of angle or condyle fractures by age
Age
<20 20's 30's 40's 50's 60<
Angle fractures 16(24.6% ) 28(43.1%) 12(18.5%) 5(7.7%) 2(3.1%) 2(3.1%)
Condyle fractures 5(17.9%) 9(32.1%) 7(25%) 3(10.7%) 2(7.1%) 2(7.1%)
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Table 4. Frequency of angle or condyle fractures by presence of mandibular third molar

stel A3 7F Gl ERfol| AN 2R o] stet A|3th L2 9] wjEZl o) 7} oA LT
AR eh= Hl-&H T} stk AR 7F S EERtof| Al 4] Ao] ZAsh= HlEo] M oAl AL 54 L
SR ZA o] ApX|sl= Bl&o] B =UTh P value H P values 0.042=2 FAX LR -4 Q= 2]
+0.008% SAA R Fo4d Sl= AolE Hirh £ 2

5. stet AI3titA] 9] wjEZlolof wE 2R Ee 6. skof A3F2]] a3t W S22 B

I TG Rl Blae vt ZTH(Table 5). I 589 Rl Blale v} Z2K(Table 6).

Fracture site

Angle Condyle Total
Patients with dibular third mol Frequency 51 12 63
atients with mandibular third molar
Ratio(%) 81 19 100
Patients without dibular third mol Frequency 12 11 23
ents out man r third molar
atients without mandibular third moa Ratio(%) 52.2 478 100
Total Frequency 63 23 86
ot Ratio(%) 733 26.7 100
P value = 0.008
Table 5. Frequency of angle or condyle fractures by impaction depth of mandibular third molar
Fracture site Total
Angle Condyle ota
Level A Frequency 22 9 31
eve
Ratio(%) 70.1 29.9 100
Level B Frequency 24 3 27
eve
v Ratio( %) 88.9 1.1 100
Level C Frequency 5 0 5
eve
Ratio(%) 100 100
Total Frequency 51 12 63
P value = 0.042
Table 6. Frequency of angle or condyle fractures by available space of mandibular third molar
Angle Condyle Total
I Frequency 37 7 44
Ratio(%) 84.1 15.9 100
1 Frequency 6 5 11
Ratio(%) 54.5 455 100
I Frequency 8 0 8
Ratio(% ) 100 0 100
Total Frequency 51 12 63
P value = 0.949
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Development of Root Perforation Filling Material using Demineralized Dentin Paste

"Department of Conservative Dentistry, ?2Department of Oral and Maxillofacial Surgery, Section of Dentistry, Seoul
National University Bundang Hospital, ?Preclinical Research Center, Biomedical Research Institute, Seoul National
University Bundang Hospital, “Director, Korea Tooth Bank, R&D Institute, Seoul, Korea,

“Department of Oral Pathology, College of Dentistry, Dankook University
Yong-Hun Choi". D.D.S. PhD., Ji-Hyun Bae". D.D.S., PhD., Ji-Hoon Park”. D.D.S., Young-Kyun Kim®. D.D.S.
PhD., Pil-Young Yun?. D.D.S. PhD., Ji-Yeon Hwang®. D.V.M., In-Woong Um®, Chong-Heon Lee”

Purpose : This study was performed to evaluate the healing response around the root perforation restorative material.

Materials and Methods : Four beagle dogs were used for experimental study. Endodontic treatment was performed at four
maxillary premolars and artificial perforation was formed at furcation area of pulp chamber. Canal was filled with gutta percha
cone and the perforation was sealed with MTA at group 1. At group 2, canal was filled and the perforation was sealed with dentin
paste. Tooth paste was fabricated using extracted human teeth. Histologic examination of furcation area was performed 2, 4, 8 and
12 weeks after experiment.

Results : New trabecular bone formation was observed around the MTA and tooth paste. Lamellar bone was observed as time is
over. There were no inflammatory reaction in both groups.

Conclusion : There is a possibility which endodontic filling material can be developed using extracted teeth.

Key words : endodontic filling material, dentin paste, perforation
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Figure. 1. Canal filling was performed.
A: Gutter percha cone filling, B: Dentin paste filling

Slexoelq Bunebi-jas jo sadA} Jualalip 0} SNULIGOS SNJ2000idalig PUE SUBINW SNJ000}daig JO UOISaypY .

Figure. 2. Repair of furcation perforation

A: Artificial perforation was performed using 2-mm round bur.
B: Furcation perforation was repaired using MTA.

C: Furcation perforation was repaired using dentin paste.

speed round burE o|-&ste] QIIF R HF-Z of AFHE FE5HtHFigure. 2B).
FABFH 2™ paper pointof o] o Lho= 7l Group 204}t 5 &%)
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o AMA W AZRE Akt Figure. 2A). pasteE MTA carrier®} condensers ©]-&s}oq
Group 1(42} = A74)) AFHE Es1tHFigure. 20).
ProRoot MTA(Dentsply Maillefer, Tulsa, o ST A2 O A A HEHEE 52

OK, USA)E AR x| Ao uhe} 57t &3tst Al8Y3t Zof one—bottle self etching adhesive
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system(Xeno V; Dentsply De Trey)t
composite resin(Filtek Z350 flowable: 3M
ESPE, St. Paul, Mn, USA)& o|§3}o] o} 5
A4 A

4, AR ZAL

o]5A] AT WA #FYG71(DXR-1, EXARO,
Seoul, Korea)¢t © A1 & Al A (X-vision,
DigiMed, Seoul, Korea)& AMg-alo] 3 27 U
A 525 da 39 5= A ZAo Zopt

_w A 12/\]7} AAA ] & oA 2 Atropine
0.005 mg/kg(DAI HAN Pharm. Co)< |3}
Abetal oF 158 F o] Xylazine 0.2mg/kg
(Rompun, Bayer Korea)X} Zoletil 5mg/kg
(Zoletil 50, Virbac S.A)& -5 ALt 4l
03 f = 3 9 55 A (external jugular

Figure. 3. Cross-sectional examination was performed at furcation area.

Figure. 4. Periapical radiograph 2 weeks after experiment.
A: Group 1. Canal was filled with gutter percha cone and bifurcation perforation was sealed with MTA.
B: Group 2. Canal and bifurcation perforation were sealed with dentin paste.
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vein cannulation)¥ F55% 4<% (common
carotid artery cannulation)< A|3stich Al
o] B4 & miHATEE Felste] Ank Adede &
olstal, KCL 5ml(JW Pharm aceutical) & %
FARIL, FRIste] AAAE SRIGE & T5F
FHYE 10% formaldehyded Foto] AE
H ZotE 7 1A (Perfusion fixation)sFAT},

AR 2, 4, 8, 12570 242t a4 SRIAIR] = 4
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Figure. 5. 2 week histologic finding of group 1 at bifurcation area(Eosin stain, X 40). Weak new bone formation(arrow) was observed at
central area of bifurcation. A: Light microscopic examination. B: Polarizing microscopic examination. D: Dentin, NB: new bone

Figure. 6. 2 week histologic finding of group 2 at bifurcation area(Eosin stain, X 40). New trabecular bone formation of lamellar
pattern(arrow) was observed at central area of bifurcation. A: Light microscopic examination. B: Polarizing microscopic

examination.. D: Dentin, NB : New bone
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Figure. 7. 8 week histologic finding of group 1 at bifurcation area(Eosin stain, X 40). Increased trabecular bone showing weakly formed
Lamellar pattern in central area(arrow). A: Light microscopic examination. B: Polarizing microscopic examination.

Figure. 8. 8 week histologic finding of group 2 at bifurcation area(Eosin stain, X 40). Osteon including Harversian canal(arrow) and
trabecular bone showing lamellar pattern in central area. A: Light microscopic examination. B: Polarizing microscopic
examination.

Figure. 9. 12 week histologic finding of group 1 at bifurcation area(Eosin stain, X 100). Osteon including Harversian canal(arrow) was
locally scattered in trabecular pattern A: Light microscopic examination. B: Polarizing microscopic examination.
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Figure. 10. 12 week histologic finding of group 2 at bifurcation area(Eosin stain, X 40). Mature trabecular bone with increased lamellar
pattern showing numerous osteon(arrow). A: Light microscopic examination. B: Polarizing microscopic examination.
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mTitle : FDI Annual World Dental Congress

« Event Dates : 8/29/2012 thru 9/1/2012

« City : Geneva

« Country : Switzerland

« Exhibits : N

« Contact Name : Ms. Briana Fitzgerald

« Address : Division of Global Affairs American
Dental Association 211 East Chicago
Avenue

« City, State, Postal Code : Chicago, IL 60611

« Phone : +1 312 440-2727

« Fax : +1 312 587-4735

« E-Mail : fitzgeraldb@ada.org

« Website : www.fdiworldental.org

mTitle : 2012 FDI Annual World Dental Congress

« Event Dates : 8/29/2012 thru 9/1/2012

« Location : Hong Kong Convention and

Exhibition Centre

« City : Hong Kong

« Country : Hong Kong

« Exhibits : N

« Contact Name : Ms. Briana Fitzgerald

« Address : Division of Global Affairs American
Dental Association 211 East Chicago
Avenue

« City, State, Postal Code : Chicago, IL 60611

« Phone : +1 312 440-2727

« Fax : +1 312 587-4735

« E-Mail : fitzgeraldb@ada.org

mTitle : Institute for Diversity in Leadership

« Sponsor : Membership and Dental Society
Services

« Event Dates : 9/6/2012 thru 9/7/2012

« Location : ADA Headquarters

« City : Chicago

«State : IL

« Country : USA

« Exhibits : N

« Contact Name : Ms. Stephanie Starsiak

« Organization : Membership and Dental Society

Services

« Address : 211 E. Chicago Ave.

« City, State, Postal Code : Chicago, IL 60611

« Phone : 312.440.4699

« Fax : 312.440.2883

« E-Mail : starsiaks@ada.org

« Internet Site : www.ada.org

m Title : 2012 ISDS Annual Session

« Session Description : Annual Session

« Sponsor : Illinois State Dental Society

« Event Dates : 9/6/2012 thru 9/9/2012

« Location : Renaissance Schaumburg
Convention Center Hotel

« City : Schaumburg

«State : IL

« Country : USA

« Exhibits : Y

« Booths/Tables : 10

« Contact Name : Ms. Jeanne Rice

« Organization : Illinois State Dental Society

« Address : P. O. Box 376

« City, State, Postal Code : Springfield, IL 62705
« Phone : (217) 525-1406

« Fax : (217) 525-8872

« E-Mail : jrice@isds.org

« Internet Site : www.isds.org

mTitle : AAOMS 94th Annual Meeting

« Session Description : Annual Meeting

« Sponsor : American Association of Oral and
Maxillofacial Surgeons

« Event Dates : 9/10/2012 thru 9/15/2012

« Location : San Diego Convention Center

« City : San Diego

« State : CA

« Country : USA

« Exhibits : Y

« Booths/Tables : 420

« Contact Name : Dr. Robert C. Rinaldi

« Organization : American Association of Oral

and Maxillofacial Surgeons

« Address : 9700 W. Bryn Mawr

« City, State, Postal Code : Rosemont, IL 60018

« Phone : 847-678-6200

« Fax : 847-678-6286

« Internet Site : www.aaoms.org

mTitle : 2012 Annual Session
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« Session Description : Annual Meeting

« Sponsor : North Dakota Dental Association

« Event Dates : 9/13/2012 thru 9/15/2012

« Location : Civic Center

« City : Bismarck

- State : ND

« Country : USA

« Exhibits : Y

« Booths/Tables : 40

« Contact Name : Ms. Elicia Jacobson

« Organization : North Dakota Dental
Association

« Address : P O Box 1332

« City, State, Postal Code : Bismarck, ND 58502

« Phone : (701)223-8870

« Fax : (701)223-0855

« E-Mail : ejacobson@midconetwork.com

« Internet Site : www.nddental.com

mTitle : Ohio Dental Association Annual Session

« Session Description : Annual Session

« Sponsor : Ohio Dental Association

« Event Dates : 9/13/2012 thru 9/16/2012

« Location : Greater Columbus Convention
Center

« City : Columbus

- State : OH

« Country : USA

« Exhibits : Y

« Booths/Tables : 275

« Contact Name : Ms. Suzanne Payne

« Organization : Ohio Dental Association

« Address : 1370 Dublin Road

« City, State, Postal Code : Columbus, OH
43215-1009

« Phone : (614) 486-2700

« Fax : (614) 486-0381

« E-Mail : suzy@oda.org

« Internet Site : www.oda.org

m Title : National Dental Benefits Conference

« Event Dates : 9/14/2012 thru 9/14/2012

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact Name : Ms. Ronda Frazier

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-
2637

« Phone : (312) 440-2746

« Fax : (312) 440-7494

« E-Mail : frazierr@ada.org

« Internet Site : www.ada.org

m Title : Beirut International Dental Meeting 2012
(BIDM 2012)

« Event Dates : 9/19/2012 thru 9/22/2012

« Location : Congress Palace

« City : Beirut

« Country : Lebanon

« Exhibits : N

« Contact : To be determined

» Website : www.lda.org.lb

uTitle : 20th CEREC Masterkurs

« Event Dates : 9/20/2012 thru 9/22/2012
« Location : Maritim Hotel Berlin

« City : Berlin

« Country : Germany

« Exhibits : N

« Contact : To be determined

« Website : www.dgcz.org

mTitle : 17th World Congress of Dental
Traumatology

« Event Dates : 9/20/2012 thru 9/22/2012

« City : Rio de Janeiro

« Country : Brazil

« Exhibits : N

« Contact : To be determined

» Website : www.sbtd.org.br and www.iadt-

dentaltrauma.org

m Title : Board of Trustees (BOT) Meeting
« Sponsor : Administrative Services

« Event Dates : 9/22/2012 thru 9/24/2012
« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Booths/Tables : 0

« Contact Name : Ms. Michelle Kruse
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« Organization : Administrative Services «State : CA « Address : Suite 800 737 North Michigan
« Address : 211 East Chicago Avenue « Country : USA Avenue
« City, State, Postal Code : Chicago, IL «Exhibits : Y « City, State, Postal Code : Chicago, IL
« Booths/Tables : 400 « Phone : (312) 787-5518
m Title : Maine Dental Association Annual « Contact Name : Ms. Alice De Forest, CAE « Fax : (312) 787-3670
Convention « Organization : American Academy of « E-Mail : aap-info@perio.org

« Sponsor : Maine Dental Association Periodontology « Internet Site : www.perio.org
« Event Dates : 9/28/2012 thru 9/29/2012 « Address : Suite 800 737 North Michigan
« Location : Samoset Resort Avenue m Buffalo Niagara Dental Meeting
« City : Rockport « City, State, Postal Code : Chicago, IL « Sponsor : University at Buffalo Dental Alumni
« State : ME «Phone : (312) 787-5518 Association
« Country : USA «Fax : (312) 787-3670 « Event Dates : 10/3/2012 thru 10/5/2012
« Exhibits : Y « E-Mail : aap-info@perio.org « Location : Buffalo Convention Center
« Booths/Tables : 45 « Internet Site : www.perio.org - City : Buffalo
« Contact Name : Ms. Cindy Sullivan « State : NY
« Organization : Maine Dental Association « Country : USA
« Address : Maine Dental Association P.O. Box 215 « Exhibits : Y
« City, State, Postal Code : Manchester, ME m Title : 98th American Academy of « Booths/Tables : 145

04351-0215 Periodontology Annual Meeting « Contact Name : Ms. Marilyn Sulzbach
« Phone : (207) 622-7900 « Session Description : Annual Meeting « Organization : University at Buffalo Dental
« Fax : (207) 622-6210 « Sponsor : American Academy of Alumni Association
« E-Mail : csullivan@medental.org Periodontology « Address : University at Buffalo Dental Alumni
« Internet Site : www.medental.org « Event Dates : 9/29/2012 thru 10/2/2012 Association 337 Squire Hall

« City : Los Angeles « City, State, Postal Code : Buffalo, NY 14214-
mTitle : 98th American Academy of « State : CA 8006
Periodontology Annual Meeting « Country : USA « Phone : (800) 756-0328 x 2
« Session Description : Annual Meeting « Exhibits : Y « Fax : (716) 829-3609
« Sponsor : American Academy of « Booths/Tables : 400 « E-Mail : msulzbac@buffalo.edu
Periodontology « Contact Name : Ms. Alice De Forest, CAE « Internet Site : www.ubdentalalumni.org

« Event Dates : 9/29/2012 thru 10/2/2012 « Organization : American Academy of
« City : Los Angeles Periodontology ®ADA Annual Session
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« Sponsor : Conference and Meeting Services
- Event Dates : 10/18/2012 thru 10/21/2012
« City : San Francisco

- State : CA

« Country : USA

- Exhibits : Y

« Phone : 312-440-2500

« Fax : 312-440-2707

®ADA 153rd Annual Session

« Sponsor : American Dental Association

« Event Dates : 10/18/2012 thru 10/23/2012
« Location : Moscone Convention Center

« City : San Francisco

« State : CA

« Country : USA

« Exhibits : Y

« Contact : To be determined

mAADA Convention

« Sponsor : Alliance of the American Dental
Association

« Event Dates : 10/19/2012 thru 10/20/2012

« City : San Francisco

« State : CA

« Country : USA

« Exhibits : N

« Contact Name : Ms. Patricia Rubik-Rothstein

« Organization : Alliance of the American Dental

Association

« Address : 211 East Chicago Avenue Suite 730

« City, State, Postal Code : Chicago, IL 60611-
2678

« Phone : (312) 440-2865

« Fax : (312) 440-2587

« E-Mail : manager@allianceada.org

« Internet Site : www.ada.org

m Give Kids A Smile (GKAS) National Advisory
Committee

« Sponsor : Communications

« Event Dates : 10/22/2012 thru 10/22/2012

« City : Chicago

« Country : USA

« Exhibits : N

« Contact Name : Ms. Nicole Stoufflet

« Organization : Communications

« Address : 211 E Chicago Ave.

« City, State, Postal Code : Chicago, IL

® Annual Meeting

« Sponsor : American Academy of Gold Foil
Operators

« Event Dates : 10/24/2012 thru 10/28/2012

« Location : Union League and Double Tree
Hotels

« City : Philadelphia

« State : PA

« Country : USA

« Exhibits : N

« Contact Name : Dr. Robert C. Keene

« Organization : American Academy of Gold Foil

Operators
« Address : 1 Woods End Road
« City, State, Postal Code : Etna, NH 03750-4318
« Phone : (603) 643-2899
« E-Mail : robert.c.keene@hitchcock.org

« Internet Site : www.goldfoil.org

November

m|mplant Update 2012
« Sponsor : American Academy of Implant
Prosthodontics
« Event Dates : 11/3/2012 thru 11/3/2012
« Location : Carefree Resort & Conference
Center
« City : Carefree
- State : AZ
« Country : USA
« Exhibits : Y
« Booths/Tables : 12
« Contact Name : Dr. Sheldon Winkler
« Organization : American Academy of Implant
Prosthodontics
« Address : 8672 E. Eagle Claw Dr.
« City, State, Postal Code : Scottsdale, AZ
85266-1058
« Phone : (480) 588-8062
« Fax : (480) 588-8296
« E-Mail : swinkdent@cox.net

« Internet Site : www.aaipusa.com
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m Council on Dental Education and Licensure
(CDEL)

« Event Dates : 11/8/2012 thru 11/9/2012

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact Name : Ms. Esperanza Gonzalez

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-

2678
« Phone : (312) 440-2698
« Fax : (312) 440-7494

« Internet Site : www.ada.org

m Tokyo Dental Show 2012

« Sponsor : Japan Dental Trade Association
« Event Dates : 11/9/2012 thru 11/11/2012
« Location : Tokyo Big Site

« City : Tokyo

« Country : Japan

« Exhibits : N

« Phone : +81-3-3851-0324

« fax : +81-3-3851-0325

» Website : www.jdta.org

mThe 22nd General Meeting of the Japanese
Association for Dental Science

« Event Dates : 11/9/2012 thru 11/11/2012

« Location : Osaka Interntional Convention

Center & INTEX OSAKA

« City : Osaka

« Country : Japan

« Exhibits : N

« Contact : To be determined

« Website : www.jads.jp/22ndGM/eng/index.html

®m Council on Scientific Affairs (CSA)

«Event Dates : 11/12/2012 thru 11/14/2012

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact Name : Ms. Jessie Elie

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-
2678

« Phone : (312) 440-2527

«Fax : (312) 440-2536

« Internet Site : www.ada.org

m Council on Dental Benefit Programs (CDBP)

«Event Dates : 11/15/2012 thru 11/17/2012

« City : Chicago

«State : IL

« Country : USA

« Exhibits : N

« Contact Name : Ms. Anna Hudson

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-
2678

« Phone : (312) 440-2759

« Fax : (312) 440-7494

« Internet Site : www.ada.org

mThe 5th AADR Fall Focused Symposium :
Translational Genetics

« Event Dates : 11/16/2012 thru 11/17/2012

« Location : University of Pittsburgh

« City : Pittsburgh

« State : PA

« Country : USA

« Exhibits : N

« Contact : To be determined

« Website : www.aadronline.org

m Asian Pacific Orthodontic Society

« Event Dates : 11/23/2012 thru 11/26/2012
« City : New Delhi

« Country : India

« Exhibits : N

« Contact : To be determined

« Website : www.ap-0s.org

m Lobbyist Conference

« Sponsor : Government Affairs

« Event Dates : 11/29/2012 thru 12/1/2012
«City : TBD

« Country : USA

« Exhibits : N

« Contact Name : Mr. John Holtzee

« Organization : Government Affairs

« Address : 211 East Chicago Avenue
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« City, State, Postal Code : Chicago, IL 60611-
2678

« Phone : (312) 440-3520

« Fax : (312) 440-7494

« Internet Site : www.ada.org

m Council on Dental Practice (CDP)

« Event Dates : 11/30/2012 thru 12/1/2012

« City : Chicago

- State : IL

« Country : USA

« Exhibits : N

« Contact Name : Ms. GraceAnn Pastorelli

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-
2678

« Phone : (312) 440-2882

« Fax : (312) 440-7494

« Internet Site : www.ada.org

December

mTitle : Lobbyist Conference

« Sponsor : Government Affairs

« Event Dates : 11/29/2012 thru 12/1/2012
« City : TBD

« Country : USA

« Exhibits : N

« Contact Name : Mr. John Holtzee

« Organization : Government Affairs

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-
2678

« Phone : (312) 440-3520

« Fax : (312) 440-7494

« Internet Site : www.ada.org

m Title : Council on Dental Practice (CDP)

« Event Dates : 11/30/2012 thru 12/1/2012

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact Name : Ms. GraceAnn Pastorelli

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL 60611-
2678

« Phone : (312) 440-2882

« Fax : (312) 440-7494

« Internet Site : www.ada.org

m Title : Board of Trustees (BOT) Meeting
« Sponsor : Administrative Services

« Event Dates : 12/9/2012 thru 12/12/2012
« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Booths/Tables : 0

« Contact Name : Ms. Michelle Kruse

« Organization : Administrative Services

« Address : 211 East Chicago Avenue

« City, State, Postal Code : Chicago, IL

mTitle : Institute for Diversity in Leadership

« Sponsor : Membership and Dental Society
Services

« Event Dates : 12/10/2012 thru 12/11/2012

« Location : ADA Headquarters

« City : Chicago

« State : IL

« Country : USA

« Exhibits : N

« Contact Name : Ms. Stephanie Starsiak

« Organization : Membership and Dental Society

Services

« Address : 211 E. Chicago Ave.

« City, State, Postal Code : Chicago, IL 60611

« Phone : 312.440.4699

« Fax : 312.440.2883

« E-Mail : starsiaks@ada.org

« Internet Site : www.ada.org
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