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Q<MPntitic Presentation riugiam

7 May 2013

13.45 - 14.30KS01 Teaching and Research in 21st century 26

Professor Dr. Vicharn Panich

14.30-15.001502 The Metastatic Niche and Oral Cancer Progression 28

Professor Dr. Sittichai Koontongkaew

15.15-15.451503 Aloe vera: It is not just for skin anymore 29

Associate Professor Dr. Pasutha Thunyakitpisal

15.45-16.151504 Neurophysiology of the Intra-Dental Nerves and Sensory 30

Mechanism of Dentine in Normal and Inflamed Pulps

8 May 2013

09.00-09.30IS02  Fluoride-Antibacterial Approaches to Improve Caries Control .27

Professor J.M. (Bob) Ten Cate

09.30-10.001505 Effect of Probiotics on Oral Health 31

Professor Dr. Rawee Teanpaisan

10.00-10.301506 Development of Thai Herbs for Oral Health 32

Associate Professor Dr. Suwimol Taweechaisupapong

10.45-11.151507 Writing Case reports in Order to Understand Human Biology 33
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13.00 - 14.15 Oral Presentation

Giair Person: Asst.Prof.Dr. Nirada Dhanesuan

OP01 ADAMS Up-regulation in Human Gingivai Epithelial Cells ..37
by Fusobacterium nucleatum
Suttichai Krisanaprakornkit*, Pattanin Montreekachon,
Sup cms a Pata, Pareena Chotjumlong, Amtpong Makeudom and
Watchara Kasinrerk

0PO2 Growth inhibitory effect of Lactobacillus paracasei SD1 on 38
Candida species: an In vitro study
Kanokporn Kampoo* andRawee Teanpaisan

@P03 The antimicrobial efficacy of different pH values of sodium 39
hypochlorite on simulated Enterococcus faecalis biofilm
Chareerat Jittrong, Peraya Surapipongpuntr* and Visaka Limwongse

OP04 The effect of Poly (4-styrenesulfonic acid-co-maleic acid) 40
sodium salt polyelectrolyte multilayer films coated surface on in
vitro mineralization and bone formation in rat model.
Prosit Pavasant*, Thidarat Angwarmvong, Watchawadee Hoonwichit and
Pornpen Jittivarangkool

@,@01*05 The effects of Gelatin/eggshell's hydroxyapatite composite sheet 41
on MC3T3-E1 cells for bone tissue engineering
Nisakorn Pornsomchai*, Wanwisa Kongsong, Nanirat Sitttipattarakom,
Suphwmarat Boonniyom, Pongsak Saleedaeng and
Boontharika Chuenjitkuntaworn

Ciuir Person: Asst.Prof.Dr. Kanokporn Bhaiang

0PO6 Xerostomia, Hyposalivation and Oral Microbiota in Hypertensive Patients 42
Vimonpun Nonzee, Somchai Manopatanakul and Siribang-on Khovidhunkit*

"QfWJ Oral hyperkeratosis in association with bacterial infection: a case report 43
Chanwit Prapinjumrune * Jinkyo Sakurai, Yusuke Nakajima,
Norihiko Okada and Ken Omura

fPffg Effectiveness of acemannan in the treatment of oral aphthous ulceration 44
Kanokporn Bhaiang* andPasutha Thanyakitpisal

itQIPf^ Oral health and human papillomavirus colonization in HIV-infected patients 45
' Piamkamon Vacharotayangul*, Sorasun Rungsiyanont,

Aroonwan Lam-Ubol, Tippawan Pankam, Piyanee Rodbamrung and
Nittaya Phanuphak

CilPlf Daily variation of oral malodour and related factors in 46
community-dwelling elderly Thai
Patcharaphol Samnieng*



I 8̂r*S"* The I!*Dc  ̂Faacaaifey Ctiffi&arthnn of Thailand Academic Meeting and Research Presentation (DFCT2013)

Chair Person: Asst.Prof. Dr.Apirum Janhom

OP11 Corticotomy-assisted orthodontic tooth movement into recent 47

and healed extraction sites
Kaviya Kanokpongsak* and Bancha Samrnajhenjakun

OP12 An evaluation of the selection of extracted tooth in orthodontists 48

and a group of Thai people
Chidsanu Changsiripun*, Chompunuch Tiyawongmana,
Petchpailin Phusantisampan cmdHaihaiwan Ngamsukonthapusit

OP13 Root resorption after palatal expansion: a pilot study 49

Syrina Tantidhnazet* and Peerapong Santiwong

OP14 Associations of periodontitis and oral manifestations with CD4 50

counts in HIV-pregnant women in Thailand
Pakkaporn Pattrapomnan* and Timothy Derouen

OP15 Effect of Initial Periodontal Therapy Plus Air Polishing on 51
VEGF Level in Gingival Crevicular Fluid in Chronic Periodontitis
Thanasak Rakmanee*, Kunasan Yonsakthanakul,

Nithimm Sutam and Chutaoa Taltmsjit

Chair Person: Assoc.Prof'.Dr. Soisiri Thaweboon

OP16 MxA expression induced by a-defensin in healthy human periodontal tissue 52
Rangsini Mahanonda*, NSa-Ard-Iam, PRerkyen,

A Thitithanyanont, K Subbalekha and S Pichyangkul

OP17 Structural analysis of reactionary dentin formed in response to 53

polymicrobial invasion
Nattida Charadram*, Christine Austin, Patrick Trimby,
Mary Simonian, Michael Swain and Neil Hunter

OP18 Effect of Zingiber cassumunar-extract on CCL20 production 54

in LPS-induced fibroblasts
Kamolparn Pugdee* and Sittichai Koontongkaew

OP19 Trigona sirindhornea propolis reduces progression of head 55

and neck cancer cell lines
Kusumawadee Utispan * and Sittichai Koontongkaew

OP20 Effect of Eupatorium odoratum leaves extract on the viability 56

of primary human gingival fibroblasts
Paweena Kongkon, Jitrekha Samphantharat, Phonphanit Sivavetpikul,
Siwnnnrn Nimit and Snwimon Jettanacheawchankit*

_x
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Chair Person: Asst.Prof. Dr.Yosananda Chantravekin

OP21 Alveolar ridge preservation with Platelet-rich fibrin compared .....5'
to epithelialized palatal free graft for implant site development:
an experimental study in mminpigs.
Srisurang Suttapreyasri*, Kantheera Bnasod, Narit LeepongandPrisana Pripatnanont

OP22 Inoculation Injuries in Thammasat University Dental Students 51
Yosananda Chantravekin *, Narissaporn Chaiprakit and Siripatra Patchanee

OP23 Evaluation of Collagen from Pericoronal Tissue of Impacted Third Molar .5$
Sorasun Rungs iyanont*, Marnisa Sricholpech andSiriwan Songwattana

OP24 Microbial decontamination of bone particles collected from osseous collector. 6C
Krongporn Kongfovngtong* and Srisurang Suttapreyasri

OP25 Evaluation for obstructive sleep apnea using upright CBCT and 61
sleep questionnaire
Pongsatom Kangvansurakit*, Onanong Silkosessak,
Patita Bhuridej and Naricha Chirakalwasan

Session 2 Group 3 @
Chair Person: Asst.Prof.Dr. Lertrit Sarinnaphakorn

OP26 Comparison of Internal Gap between CAD/CAM Zirconia 62
MTEC and Lava
Lertrit Sarinnaphakorn*, Thitirat Chatchalermpant,
Patarawin Arannart, Parichat Triwit andNantawan Krqjangta

OP27 A novel glass ionomer cement containing MgCO(3 ) apatite induced 63
the increased proliferation and differentiation of human pulp cells in vitro.
Arunee Laiteerapong*, YLochaiwatana andSuchit Poolthong

3P28 Satisfaction and Efficacy of a Novel Edible Gel-based Artificial Saliva 64
iroonwan Lamubo!*, Buakhao Hongsachum, Worawalun Hininwidchayarat,

Worayut Kongkeaw, Panitnart Kanchanatiwat, Rudee Surarit,
Visit Chavasit, Piamkarnon Vacharotayangul, Tanadej Sinthusek and
Dunyaporn Trachootham

3P29 Nutri-jelly improves QOL and decreases hospitalization in 65
H&N cancer patients.
Dunyaporn Trachootham * Wasinee Songkaew, Buakhao Hongsachum,
Jandanee Karapoch, Wantanee Kriangsinyos, Chodchoi Wattana,
Tanadej Sinthusek and Aroonwan Lam-Ubol

)P30 Development of new dental ceramics 66
Pannapa Sinthuprasirt*
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Poster Presentation

Group 1: Oral biology

Mineralization of Mesenchymal Stem Cells @'!

Thanaphum Osathanon*, Nunthawan Nowwarote, Jeeranan Chamnannidiadha

and Prasit Pavasant i

PP02 RPS6 phosphorylation in oral epithelial dysplasia and 68

sqamous cell carcinoma

Sroisiri Thaweboon*, Boonyanit Thaweboon,
Rattiporn Kaypetch and Thaniya Muadcheingka

PP09 Antimicrobial activity of Thai medicinal plant extracts 75

against oral microorganisms
Pajaree Kawsud*, Jindaporn Puripattanavong and Rawee Teanpaisan

PP10 In vitro inhibition of oral yeasts by vanillin 76

PP03 Mechanical stress-induced IL-1J3 expression via ATF/PZA/ _receptor-dependent pathway in human periodontal ligament cells 2|

Kavita Kanjanamekanant*, Pimporn Luckprom andPrasit Pavasant "M

PP04 Identification of Potential Bacterial Effectors from Tannerella 70 ,4|
forsvthia in a Yeast Model <|j

Oranart Matangkasombut*, Peerapom Punchai, Ratiboot Salapan and $i
Skorn Mongkolsuk Ĵ

PP05 Antibacterial activity of crofton weed (Eupatorium adenophorum Spreng) 71 "|
oil against caries-related bacteria '8

K Koolkaew, J Brahmsakha Na Sakolnakorn and Panida Thanyasrisung* ^

PP06 Effect of Zingiber cassumunar-extract on CCL20 production 72 I

inLPS-inducedTHP-1 *>

Pantip Henprasert*, Apisada Chanwattanachote, i
Sasi Chantaramanee and Kamolparn Pugdee 1

PP07 Overexpression and Post-translational Modification of Akt2 73
in Oral Cancer Cells |
Prakasit Archewa*, Sup am a Pata, Chayarop Supanchart, |

' ' IT -A
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PPI1  Aggregation and hydrophobicity properties of selected LactobaciUus sPp 77

FP12 Antifungal and antibiofilm activity of Artocarpus lakoocha extract 78

against Candida spp. @/6
Sukunlaya Senapong* Jindaporn Puripattanavong and Rawee Teanpaisan

FPJ3 Characteristics of Clinacanthus nutans Based on Extraction Methods 79

*  t:!z;t̂ ::̂ sl^ *^*^ :

" ^̂ ^̂̂ ^̂ ^̂̂ -^^-^ @ - :
:-^onchanokPongpanit, Supatcharin Piwat*, Rcnvee Teanpaisan and :
:.-j 'hnaree Akkarachaneeyakorn \

. - " ̂  2 and TLR4 expression in primary human hip and alveolar  o, S

--J cells during an in vitro differentiation  " @"" 1
.  '@  ^& Pkongprasertsahd\Indra Wongyaqfa, Jariima Sakdee 1

- @./ Pavmant andNirada Dhanesuan  ' \

\
ro Antifegal Effect of Crude Royal Jelly Extract on Candida albicans  82 I

xpnowMmapimm*, Noppanant Trakiettikul,  ' \
^phopZeesomprasongandDuangpornSrisuparbh |

. npfcria parviflora extracts promotes proliferation of human  Ra i

- " ji pulp.:ge!ls, in vitro.  ' !

paw myatrakoollikit* andAriya Rattanathongkam \

:ber cassumunar inhibits iNOS expression through suppression of NF-kB  84 I

' ̂ Hâ mthmapisut* Sittichai Koontongkaew and Orapan Poachanukoon I

@@ @ '.@ I@@'@@: '@ @@ @ I
r^ziciiy and wound healing property of  oc J

îrfiu$^utans Iflî au.extract on oral cells  1
* r̂Mn*mdR\deeSurarit  ' 1
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n@un 2: Clinical siuuy

Pongsakorn Praserttham*, Prisana Pripatnanont, Srisnrang Suttapreyasn,

Narit Leepong, Naruporn Monmaturapoj

PP21 Single Nucleotide Polymorphism Study of Occlusal Relationship 87

in a Group of Thai PopulationNarubhorn Ongprakobkul, Virunpat Nitipong and Jaijam Suwanwela*

PP22 Tongue lesions: a retrospective study from Faculty of Dentistry, 88

Prince of Songkla UniversityThanyaluk Saengtummakul, Tanchanok Bureesri, Pawinee Wiriyasatiankun,

Ravivan lemsaengchairat, Sureerat Tanwatana and Sompid Kintarak*

PP23 Reduced LL-37 Levels in GCF of Patients with Aggressive Periodontitis 89

Samakorn Kulpawaropas*, Anupong Makeudom,

Pattanin Montreekachon, Sakornrat Khongkhunthian,
Thanapat Sastraruji and Suttichai Krisanaprakomkit

PP24 One visit subgingival ultrasonic debridement for periodontitis-diabetes patients 90

Supanee Damrongkosit*, Serena Sakulnamanka and Narongsak Laosrisin

PP25 Laboratory evaluation of alpha-mangostin when used as root canal irrigant 91

Ruchadaporn Kaonwngkolgit*, Knsuma Jamdee, Jittima Pumklin and Prasit Pavasant

PP26 Genetic association study of dental caries in a group of Thai population 92

Soranun Chantarangsu*

PP27 Physical factors associated to the occurrence of dental caries in child-patients 93

Nathawut Kaewsutha*, Konvuth Laungnmgrong, Chavarot Mapaisansin,

Thananat Boon-In and Jarinya Chaiwiriya

PP28 Acemannan sponges stimulate alveolar bone, cementum, and 94

periodontal ligament regeneration in a canine class II furcation defect model

Pintit-On Chantarawaratit*, Pasntha Thunyakitpisal, Wijit Banlunara,

Kumpanart Soontornvipart and Polkit Sangvanich

PP29 Openbite severity in a group of Thai skeletal Class III 95

Pornnaree Suktongchaikul*, Phanpaporn Piriyayothin and Phawika Rungtamrat

PP30 The comparison of bacterial contamination ratio on examination 96

gloves from freshly opened boxes versus 14-day opened boxes in a dental clinic

Chaivut Prunkngarmpun *

PP31 Success and Failure of endodontic treatment by undergraduate ,..@ 97

dental students
nr;* î~r,vti UnnnBaisanseree*. Pirn Kokamitapom,
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PP32 Cortical bone thickness of posterior maxilla for orthodontic miniscrews .....98
K Nimcharoensuk, C Wongwittayapanit,
N Chamnannidiadha and Soontra Panmekiate*

PP33 Effect of periostea! distraction by a new design of hyrax 99
device on bone formation in rabbit's model
Faisal Balabid*, Prisana Pripatnanont, Settakorn Pongpanich and
Surapong Vongvatcharanon

PP34 Effectiveness of a light sensor for distraction force measurement 100
Lili Yang*, Eduardo Yugo Suzuki and Boonsiva Suzuki

Crewp 3: Dental materials, Techniques

FP035 In vitro microleakage evaluation of a new two-step self-etch adhesive 101

Nantawan Krajangta*, Tongjai Chotitanmapong,
Thipradi Phattharasophachai and Pear Bangsuwan

I*P36 Physical properties of GIC containing monocalcium silicate 102
compared with MTA
Sirijit Pothiraksanont*, Jaruma Sakdee andPimnama Siriphannon

PP37 Biocornpatibility of monocalcium silicate -glass ionomer cement compound 103
Wiroj Sangsawatpong*, Jaruma Sakdee, Punnama Siriphannon and Suwit Wimonchit

-̂PSS Comparisons of wear resistance on acrylic denture teeth 104
Hathairat Lekatana*, Aphiwat Sedtasuppana, Lam Dorji,
Yosatom Riienmarkkeo, Chatchawal Nedpokeaw and Sumet Korgpradil

V3$ Shaping Ability of Single-File Nickel-Titanium instruments in 105

Reciprocating Motion.
Paweenthas Wongsuwan and Chinalai Piyachon *

' *! Microtensile bond strength of Vertise flow@ composite; Use as pits 106
5 , &nd fissures sealant.

% ^ Pongsiri Jaikumpun * Keerati Kiattang, Tawan Sangsue and
'? ' Tuangrat Lertbusayanukul
t

|  , ^1 Effect of surface treatments on bond strength of repaired 107
'ir v nxiocomposite

i". '  Ptpdnee Padipatvuthikul Didron *

f"j,  @ "  -;, Effect of acidic drinks on erosive resistance of artificial white spot 108
$@'  ...._'. mamel lesions infiltrated with resin

J Prmchottaweesup, Lochaiwatana Y and Suchit Pool thong*
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4J Group 4: Public health, education, etc. @ @@@@@@ @@ @ -f-^m

''"@* 0Pi1 iv/f c^nincVp.iptal disorders in clinical dental students, Khon Kaen University ;.;lii

Suwadee Aerarunchot*, Konpacha Sicmglam, Thanapat Sripontong, /Sffs
Thnnnnnrn Th.nnvlert Chananva Tangsirivoragarn and Subin Pnasiri @ ;13

;? ,

a ^r~ *tan &n@ mn l̂ tn tnn hnttte feedmff amona Dre-scnooiers ^m&

Serena S SaKooinamarKa' @, rtiuianuptiungaz v.;n mt>m,
$ Orasa Krittayapipong, Vasavat Soontornvatin,
'% Panchaluk Chatkaewhoonruang, Chollathid Sukrakarn,
1 Rungyvarm Laohakanchanasiri, Jukkrapun Thongmalee,
J Chayanee Prakongsantikul, Attaporri La-Aithuk,
kik Patamanorn Boonkleing and Chatchana Dedhome

Evaluation of reliability and validity of Professionalism ..;tW'; '@@ '@@ !'~ ''@'@'@is
mini-evaluation exercise - Thai version '̂ @@^

/-'h r̂.^,,v,.,It Anieui* Mnmiit Vulbvcmhum. Ncmtamt Winij and Chanchai Hosanguan:---=;?

| PP46 The evaluation of graduates of elective moennsiry suojeci m .. >- ŝe
4 oral surgery. Faculty of Dentistry, Naresuan University @ "P
4 Sira$SungkapreecJia*,PhiangfahKongkiaikool, :^|

i

A system for predicting musculosKeietai disorders among ucmm smuvma ...>, .*,fls&,;
Bhornsawcm Tlianaihornwong*, Siriwan Sitebmtkarn and Kan Ouivirach 3JS

Health-oriented Electronic Oral Health Record for Health Surveillance.. ;̂ ...;|if|

Mamuang Wongsapai*, Siriwan Siiebnukarn andSumanee Rajchagool ;W^K1

1  Study of Health Literacy Level in Food - Venders at Bangluang ,:;̂ l ^

Market Bangten, Nakhoo Fathom @ . @; y:: J. J-̂ f J

@@@-:@@@@ :k .,&.:-&-!&i&M&8msate*

7%v*,,r,si@ ffnrfrfii/eaieenanafwajtrfptrafff WT-lfefc

Health-oriented Electronic Oral Health Record: evaluation using ,.- ...@.,
Cognitive Task Analysis ^
Kwanwong Boonpitak*, Pawornwan Rittipakorn, *3
D^.̂ /r,̂ ,̂ ^, TUrMcrvni nn/iSi.ri.wan SitebnukctfYi I
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Fall Paper  !@@@ @@ @@ @ @117

fPl In vivo biocompatibility of porous BCP in two different ratios...... 118
Pongsakorn Praserttham, Prisana Pripatnanont, Srisurang Suttapreyasri,
Narit Leepong, Naruporn Monmaturapoj

FP02 Antimicrobial activity of Thai medicinal plant extracts against 124
oral microorganisms
Pajaree Kawsud, Jindaporn Puripattanavong and Rawee Teanpaisan

FP03 One visit subgingival ultrasonic debridement for 127
periodontitis-diabetes patients
Supanee Damrongkosit, Serena Sakulnamanka and Narongsak Laosrisin

FP04 Reduced LL-37 Levels in GCF of Patients with Aggressive Periodontitis 132
Samakorn Kulpawaropas, Anupong Makeudom, Pattanin Montreekachon,
Sakornrat Khongkhunthian, Thanapat Sastraruji and Suttichai Krisanaprakornkit

FP05 Antifungal and antibiofilm activity of Artocarpus lakoocha 138
extract against Candida spp.
Sukunlaya Senapong, Jindaporn Puripattanavong and Rawee Teanpaisan

FP06 Evaluation for obstructive sleep apnea using upright CBCT 142
and sleep questionnaire
Pongsatorn Kangvansurakit, Onanong Silkosessak,
Patita Bhuridej and Naricha Chirakalwasan

9 May 2013  @@ > @@> . @ @ @@@@. @@@

#9.00 - 09.30 I
ISS8  Interventions for Treating Oral Lichen Planus. 34 ;|

Professor Dr. Kobkan Thongprasom I

1930-10.00 |
IS##  Force Magnitudes for I

Orthodontic Tooth Movement: Clinical Research@CMU 35 ft
Professor Dr. Dhirawat Jotikasthira |

10.00-10.30 I

iSi  Virtual Reality Dental Simulator 36 %
Associate Professor Dr. Siriwan Suebnukam 1
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FP07 Overexpression and Post-translational Modification of Akt2 in 1

Oral Cancer Cells
Prakasit Archewa, Supansa Pata, Chayarop Supanchart,
Suttichai Krisanaprakomkit and Anak Iamaroon

FP08 Biocompatibility of monocalcium silicate - glass ionomer cement compound 1

Wiroj Sangsawatpong, Jamma Sakdee,

Punnama Siriphannon and Suwit Wimonchit

FP09 Root resorption after palatal expansion: a pilot study 1~

Syrina Tantidhnazet and Peerapong Santiwong

7P10 Microbial decontamination of bone particles collected from osseous collector. 1'

Krongpom Kongkrongtong and Srisurang Suttapreyasri

rPll  Aggregation abilities and cell surface characteristics of oral 16

Lactobacillus fermentum and Lactobacillus salivarius
Kamonchanok Pongpanit, Supatcharin Piwat,
Rawee Teanpaisan and Nuchnaree Akkarachaneeyakorn

P12 Physical properties of GIC containing monocalcium silicate 16
compared with MTA
Sirijit Pothiraksanont, Jaruma Sakdee and Punnama Siriphannon

P13 Effect of periosteal distraction by a new design of hyrax 165
device on bone formation in rabbit's model
Faisal Balabid, Prisana Pripatnanont, Settakora Pongpanich and
Surapong Vongvatcharanon

*14 TLR2 and TLR4 expression in primary human hip and alveolar 174
bone cells during an in vitro differentiation
Supalak Phongprasertsakul, Indra Wongyaofa, Jaruma Sakdee,
Prasit Pavasant and Nirada Dhanesuan

15 Effectiveness of a light sensor for distraction force measurement 178

Lili Yang, Eduardo Yugo Suzuki and Boonsiva Suzuki

16 Health-oriented Electronic Oral Health Record for Health Surveillance 183

Mansuang Wongsapai, Siriwan Suebnukarn and Sunsanee Rajchagool
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0&gr:d,r,es: T* iwncxtigat* ia vitr* *iuwmp*ri$ility o! gk*s
&tw*mer #*wsitt {orrt*ilting fffi/* fu w*ight {s$i$: {ll.)%CS-
{}lS wrryt*red t* Glt c*stt MT,4.

Methads: fiartiul set spet:iwens af 3lP";8,\-Ol. OIC snd MTA
were imwers*din wmpf*te DMEMfar 72 hours. fl#h stra$
w*,r t*llw:ted awl s*ial dlfuted !:l wlth Ill4E&4 int* 4 ran-
eerxlrtr.rlrilw" At{ t:,ant**ryutiuns *! exlra$s \.€r€ #)-#r#vr*d
witk hilwiln lryriiltlttttt*l lig;umenr fihrriblasr rdl fitr ?4 k*urs.
Tke tltt*oxic level and rullular m*rplw!*gt, *,as assessul by
&{TT ussay and plruse (:fintrfist mitnxcupc- fr*ts were tam-
pawJ hy one-a'ay ANUltA.

Results. {clls axp*setl t* undiluted extrftr,ts from {itC *.as
r*und-sh*ped tnd *z'ere signifiwntty lesser in nwmher than
tk*se.fr*w 3{iH*Cff-{il sntt *ff;q. Mitx *f rfu* r*llx expo.ted rn

undt{wt*rt wtr{tr.ls fram 3{3Y*#$G{ *nd fu{fA u,*r.s spindle-
shuped like normal rel! norphalug'. {-ells exposed to'tliluree!
syttttt:t* il : i, t : 2 uxd I : 4j shrn ei h igher I ew! *f t el I viah il iry
uml normul rcl! morphalogv

Cantlusi*n: Tke *ddiri*n *f 3#r* rzt*nrstabixnt silic*ze inta
Gl{ t*n impr*ve itl bi{tz{}tap*tibiw,
Keywords:
qa:lul;rnr xtti*ate, glesi* ir:r*omer cemcnt- MTA cem*nt, hin-
catngabbility

1**t*du*tium

lfuraganir, rfifii, gar*aL 
E Ertfrralirin lqw ert &* *ar;**s* rat* *t

r(Ntt€'afixaltrtatrfi v*t{l},Cte*ttfigagwd*ealfulw*fi 1fi x}t
canxl. xp*ee *nd periradi*::l*r tissur is *n esseatial goal to
acbieve g*d pragn*ris" Efenee, rrpair mat€rial$ should have
good sealing abitity. Becruse the macerials cltrse eontact uirh
thc tissues including puriodontal ligament and alvcalar boae
thrl*agpari*dtrf tim*,lhry sh*uful be non-irrir*nl mdbr*-
*wrrpelibre..

Mineral trioxide aggregatc (MTA) hES been a material of
chaice for psrfnration repair beeause *f its sealing abi I iry and
bioeomparibiLity 12-51. MTA was able to 1*duee neu eemenral
qi*$ue *n it* wr{eta ruTwa ryLi*d 2* trrrl d*d*ets in eadnes
16.7 | Nonetheless, MTA is relativety *rp.nrir*, ;t#,illii;
handle and long setting tirne [8f.
fi iuxsinnomere,effi e*Lt*f{:lhaxbrr:rr;e*daxrs*il{cdivr.ilet-
tal rratrrial ware*wn3* y*arel9l-'Brreaut:t x *f llil]recor*-
mended CI(l as erulcdor:tie perforation repair material due to
itx leakage r*xixar,lce y*yer*w *rrd birlcarxpxrbihry dl l, I 2).
Alhadainy &.I*ixtsl I I 1 I found that {}1t rr;nvi6& abener seal
tNaain arnalgam or cavit" Koulaaur"idou et at ll2\demrffistrated
that both (ilC and MTA vrere bi*e*mp*rtb1*vt*t*fr*lxt*8*
btrsbla*i* *ell line* - ti{tw*v tr,snmc preriously pr:blished
papers shoured that e lC rvas more eyotoxie than
'b|T AfX,ry ; q. Ther*{rw4 the *rr.rlph,e** w*y t* fuxprov e rhe
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$ Bioe,orutpxfrbrl*W rf nrffire{ leiam silicate * glass iss,omrsr ceursnt cCImpound

wiroj $**g*er+atpfitg", J6rum* Sakded, Pa:rnsma *irighann*trb, f,lrwit l#imcnshif
a Depnrtm:tn! o{ tt}nsen'atit'? ttttd pr*srhtdontit' dwrixry, facult1' af Dentistry. Srinakarinwirat lJnivetslly, Sangkak. Tfuittt xl

b Departrnent uf themisrry. Fa*iry *f kienrc. Kitrg Mongkui's lnstirwe if Technolory [,adkrab*ng" 6angkok. fhui]a*d

biala:glsail WaWass of ffitrC is addtwg w w *t*Md sh*
could improre bioactivity and biacompatibility m ClC.
Itecently, scientists found that adding sorne bioacrive ceramics
sueh as Bioglass& 6tS1. calcium alr.lrxinate [6] and hydroxya-
pdfun ll7) into frIe eauld impruve *tx bialogieal &nd rne-
ehanical properties. Anothcr hioactivc glass c*ram.irs is
m*nwel*i,;4tn*il: e$ee tt:.a*)$:1, which wa$ frluld w ruyxdXy

wtlqwe th* tqnnatii:n. cf llydrmxywptrt* tayer ora it* riurface,
-Xh* fsrmxt:iwn rst* n*c lh*trer therx thaf on s*fiie ollrer bioae-
t:tr* g,las* *erw$ex ll&,l?]. Thus, adding CaSiO3 ro tiIC
mi$rtp*exl.*allytryu*vebt*l*glc*lpropexiesasIr*11.
Thxatm *{thir,xtarly i*.tr i.nve*tiga;te the i* tiryocylstoxieity
af g,lax*.iawnwx&r eerne$f cont&ining 30Yr by weight Cc$i#:.

Watrlrta]mand lt{ef,hudr

eel rulture

The pr*t**ril *f &e *:rrdy was opprr:ved hy the Ethi*s fom-
minee of Faeulty of Dentistry. Srinnkarinwiror Universily.
thtm*s vxri*drlnt*l figanrenr {PDL} tibroblast cells *ere d+
n*txd fr*mt&x.&at*ha'rcire' Sricharr (["lced of Tissr*e ts*ltwe
s**Lr*a,F"esvstr& Ia$tifi,xte" Faculty <lf tie*ristry. Mahidt:l Uni-
vssig 

" 
Tkwrlardj"'Thr** eiyogenie vials storing &<ir*.u kunra

lllDl fibrab:last *e\\xtrarn3 unidenlified perso,xs were thar*d
andtramsferwlinta lisxue c,ulturc flasks (Nunc, Thqnnn fiei-
qnlifrc,Donr\&rki wntaining cu|nre medium" Tlre culurre
medium was Dulbeeeo's modified Eagle mediunr (DMtrM)
tCibeo. Ursnd lsland, NY) sr"lpplerrenretl wirh 1096 fct"al bo-
r"ine serum (Hye lone, Thermo Scienrif=rc" L*gnn. UT,t*1|'t
end lV* *ratibi*tic/antimy e.ont* wlutiar, {t*,tWt * peni*iltir.
n& pg sk*ptomyei*,?5 p,gamphorericin B pcr ml-i. Cells
wcre mainminad et 37"C, 5% eO: and 100% humidity in m
lnl;lfuacar S&*r awnfl$ent monolayer was obtaired, c*lls
uere trypsinized and subcultured. The PDL fibrohlast fells
lrom 4e-?'h passage were used in this slr:rdy.

Prxpnrx*iwx of befa-m*aoeslcium silicate (F4atfifirl ptr-
der

Weln-n*nq*a1*iarn rili*ale powder rvus prepared by a copre-
upttarl*nmeidt*daxdexed'6e.d by Siriphannon *r ui t:gl-
Brtxfly,Caffi Uth.AWz$andSit}e4li,1l4lTfr0fi itvere,dis-
xsXve{ in 5.fiA d of Mnsl *&der qr&tia$&u x $tirirt*;, Ttte
pre*ipiutewa**btwne&by rhe addirion oF*-33 m*tll H*H
xuluLfuw*intn the above solution. The precipitated gel rvx
fr.Nterp,A,w&u&r.ujceivifb disti$ted watcr" dried in afl sl.ef,
eil&A'e wenq*t" ard qaleined &{ 500e{l far Zhsrn*.lb
**biuedp*wd*r wa* frrsd at 900oC for ? hours rrl obrain h+
rfrww*ltlit$r, siliea{s, law temp$ature crysral line phase. Thc
r*xal*Nnzpwd*r wa* grarmd alld ti*ved tlrnrugtrl Z:*-m*r
*i*v s bef*r * f fu r'ther uce,
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?rcp*:rxtf*m o{ te*l xns*eti*h

Ketrlr, ldrolx t3?v,I,H#?E T)ental, s*.efeld, *erm.any | tr aa ch**
*et1 ** th* be1'filme refnrene* *rtd wtul* v #i][iafJt** A
{fr*wply Ta}*4 *K, T}*&! wasserved as co*rrol. Kerac gfrr-

fyan{laSiQ powder were mixed ro T:3 by weighr rarro.
Krtac Molar liqutd rvas used to wet the mixed poi*ders: tim
powder/tiquid ratio was 3; lfor Ketac Molar powdcr anj 2.5: i
flor CaSiO; powder" Kcrac Molar and w*rire proRoot Mi;
were prepared meording to manufachrsrs. dinertions. Tlre
details were sh*wn in table l.

fabte I - The p,*trder-tiqu*l r*ti** a{alt grwpx

MTT as**ys

T1rie7er.r;sr*W*E of viable rlells are shrlqr i* Figure l. The
perc€fttege ofcell viabiliry erpcsed to LrndiluteJ exrraqu hom
C{C was 1l.29Yc, r-hich was iignificanrty lesser than lhose
{rrwz 3fflqt\$7 arz&bff&{+S.;*% *ne be_+*ln, ,*rp.crir ety1.
Th# Weslrtegs* *{ **11 vtability exp+snl r+ ! : }, l:2 and l:4
*lretd Extreqtx wrr,:* **t xignitrea*tly di{i'erent ameingst all
tkr*e gn*zg*.The **Ilviahility rt;l* ti*ely ro depend in **t*t
4*n*efitr&aisfi: th* tr$ww e*ntenlrati+n. the h igJrer l eve t cf *el l
vi*bilig.

t*ll murptr*l*gt

Yh***ryk*l*gy *tyttL fibroblast eells expor.ed ro vanaux
t$fi**t*artwr* rtt *xtra** {.t*w *r:** gr**px *re shtw* *n Tig,
wr* 2. M*st at the **llx *xltttwl t* ,ri*Wii* rux*t* ***
{il{l wem rnt*rd with fe*cr r,ytoplasmic *xren:lions, nl.lereas
thrx* tr*m SWAt#-*Im*l il{'IA trr:r* gcneralty spindl*_
*hxryd likn x*t**l r*11 mrtryh*lt+&y.

ffraups Matcrials ?:Lt\*y twai&tl
*1t **a*fuI*l*r 3;1
30s/a(]5*#l 1Wf*#*#Kls

?lffaKEra*Wntxr
t q.r

3:1
M:TI\ Whit*P:rttfi**xWh 3.1:L

? r*g a r**fux &f sxtr ectfi.

All gntps*f **rc*nt w*remixe&wpevirurrly de.*ribee* un-&r asefiic e*ndirion. Afler miring, a roral onri. j ;;i;;;;,
yw plaryd int* a w*1t trf t4**11 tr*;; &b,; ifrwr. "rn*
lje ry\?Y-tfi*#X xp*eimt:r.n* wrze k*ptirx iit*or*x"* 

^t 
t"lY and 1{}#/o relative humidity lirr 30 ffiinutes, ,"fr*r*, ** 
-

MTA spee imens were keirt ftrr 4 hours in the *arnc .orrdi,i*.
A&*r rne*batiugth* &ixqx were exg:oseil to uttraviolE( **rt iur
10 min,cltea t* xt*nl*. (}ae mii I i I i rei of com plere fSi&M w *s
wwe4ir**mcbwell**xwiw*&;^-h;w-k;;"*6-ai,r*#-a
sz the in*ubat$r tar TZ h*clr*. *her i**i!at*tg,-r*; ;-1;;"--
*asu*zzsteffq$ int* a.c*trtrifwgal lial. fsr ;&{ug*i*o tar S
nri*rrte*. The *targ:rnt ta{.it wwb.i.}trect*d ani' r*:,iffi=arWz**
I :1 wi:& TjtulEM. t* x**i*" * * trstal *f 4 uo"*i"tr*t{*ii"iL.r,
grrtracm. A serics of extracm of difi'erefit.r-*.rnrii"", *#"
aade ro observr a possihte d;;--;p";;;;;;;ffi;;;: ""
C.ellvixbi&e t*t
H:gga+as trttL fibrobl*sr cells w*r* wedd *1kct g6,w&tr plete* et&,W eelt#w*ll and ineubated lbr 24 hours lo ai$*w atach_
wertL?J,ter.,}&0 pL *fextr*ct rvas placed iur*,lr* iirrr* #*
me wglt" eeUr witlr I*!3 pt ea*tun* 

"r*A*rr, 
*iiea-ir * *o*

rol. The experiment was repeated *ree {imes,f'e*tr,*tiiln*.

*.zlwt*&by34.4,5-di:mr*rytthiarCIl*?-y11-Z*5-

@lr**ytr*r*txli*tgx br*wid* {Mff} rs*af,. *,*c*a*ed hdTTre mea*ured spsetrrlphot#Et *ri*&lw ax i?tj wst\w a r*iw*
Eo tlSr* reader{BIO-TEK Instrumeut tnc, Wi,rco*ki, Vf t.
TfuOlJ'vafue,,*tt*,lrfwell*and eonmol wetix were iitiu,t wA
Ly using ihe follnwing f.nrm*la;

QA t*ll viebill*y o

e&a*rplutfugy

Tb i*age* *f ?ThL tt}r:*blmt r*\Xx *reat*d sri*t dlffermtt **n*@ati*s *f ttweq. material Srou?$ were *r w*r*d by wnmg
1ke.c+rntrasrmirrn*copr4ilihnnrx"idw*w{,i*"ffi ,Jryml

&istical analpi*

fte resuhs rvere e.r{lnt**ged as rneans * slandard devie[i**"
@ir**ttxt $ata werc axratywd Uy *ne-way AWW i ar. sig_ifunt l*vcl *f p < {l "ftl. 

pnff f}ae iests **u* ri*o* *;tH
tcteffd's tesr.

*w
llr
ffir;*
ffit:*
ffitr:a

Figare I - Tfu* perc*ntzxge r;f r*lf #*fsitity csp*swl t* 4 r:*w*
t€rt?{rtit}t s $f €Etrtrcts"{ivm *ff gr*aBs

'fii*aa:**i*a

&&er p*rtbra6*n *p*tr, th* rep*ir maiedal ea* rei*sw swte
leachable c+mgii.r*ds intn sur*unding risrue *d *uv .au**
tyrm.fut et?rc{s ro perirartic*lar riss*c]In tl* pr;;-;;ilil,;.
simuJatr:d this-condirion hy usirrg rhe extra*tj+n nipn*i*tiv ,o,
$pesrm#ns sndeyallu*,te#the in vitru cyotoxiriry by using

Y_yy. Tlw xp*ciwr+n p*parari*n rrrl}*w*i rgb f {}fiB;_
l2:2ffi]7 srantlard t2l j, antt rhe rssr pnltocfll ferllowed I$0
1{}ffi3-5:2t1fi# fw iw v ittts ry tot*xiiky t*xt {Z?:1, H;;; ;;. we
useq! humen peri+it*ntal ligsment fibiohlasi eell insread of
rnrmorializ.ed fibn:bta*t **ll* t* xlirx*l*ix *z* itr vivo xitwati*n.
In *ddi€i$n,ra.s Bls* asss#sr.d ;fil-d-bg), ##.,A*
*ltwatirtzt *t.*elll*lw m*rp?**t$#y cfitsid depiit the physiologi-
c,el statr of thr: eells.

K*tae MeTer ur,$# &***rtt* re.prilsenr thil fi l* xauns duv te itx
gorid b i ological propen ies co mpa.i ng rn. irf, -{h;;;;;;; i'"
tilt:* {23}. Eengun et *t {V4}, r+&* s;*d d$rt n ltartier t*st for
erar*ining tfte rytoroxrr:ity of ennveRrional snd resin-modified
CI('. showed dta{ Kelac Molar had bener pulp cell r iabiliry.
1!lTA is universaltry acLnowledged to be hr<icornparible ro
PDL eell culrures ll-5, l2l. Addirional15. MTA could ind*ced
bM92 expr3s,si*n and rxlvifir;atir.ra in huwan ?17L r*lt lLSj
w,tN wali, eblle t$ t*rar wew ueffieriuni nver ils sarfaw ia ix yivo

lsuh*
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ff-.

Itiarrtt ?- '-' Fr*nt kll to rigfit, tlw wll m*r"yshulttgt'1vp41ud \a:ilk r[fitlihtlgd'
'iii'i:d-tt:t. 

Jtt'%{'s*{;i {28-2[t] , *ttd MxtAftt*r!-] w{rurts

j : l, I : I tatrtl I : 4 tlifuV:tl *rtnwfrtr itt"ir)?l' t'{:51}{ttiwly' lr{lat

*tudies J*.71' All ilf above r*&'5sn$t we d{e idv*ta twYATA a*

a slandard roncr(}l in rhis studY'

{n the present study, the Ferccl,tage of 
'r iable PDI- frbroblast

cctl *xpos*d to utrdiluted extraets fram Kct*e Mt'liir was slg-

:;fi.;*, L"** *a*lltxt(}rt grorp erd &{T'4' group-' $ur re-

;;;;;;;;;*i'iiax*,*ir[ vairat't'ava er ar ]r"{! whn im-

i-it*iiri"*iW*taxiury of MTA and Kctae Yy.1*',nd 
"

4r*;;;"-4{r;r*+*itr\ubirla.n*f'P{tLe*lLpreilif*mtiuubv
ii,"'*-"-"t nf Ketac M<rlar r't'at signilicantly grt"atcr than that

*t?dTh. ebdallah #t $tl13l also reprrt':rJ &at sa{-is-J 05"

;-**;*; ;-rl i*c r$und ntr"r4rh*logy a'nd trotahle-to adherq

iililt;* *da*cb* rbs,* ** *n in+rearc in cell numtrer ad-

l\*rlin&L* M'tt h'* artfiwe "

&* iplarmti*n tnr *xv reuuttaoukl ssrue frcml th* lea*habXe 
.

."*"i**- *f MTA anEt tilC TlT* hydratian rtiution ot'M'fA

;#;;;;t-* silicntc hvdraie gt:l (c-$-lll aud calr:ium hy-

;;;;-W'. wh;" irnmr':rs*d it rlr solitti*ar' calci urrt i$ns i'r{}l*

l*r;Eiiir"**. uad t "*"lt **uld rglnaue tL, the $$lutri${}

iin. ra-'i-r-*-d palciura i*ri$ stifilu{ar*}d t:k* {t#ffiW:tr* di{'

l"r;*;;;;; ;ir,i*a, pr:r' selis {?51 end r{ia#r*itn}$hotphale

wr;:w; ;;;'rrrlutia* t* lbmr hvdroxy*pari te { 3"8'2 q 
i " Th e

V*uii* i,i*i*s*ffizffi *tithe surtace o{'MTA hns provemthis

+xplarrxi*xl*31,
{?1# is harderi*d by x*id'bx-** we*Li*e${ valaiuln inuor*ahp

*inniili.*tu p**der and polyacrylic ar:id solution 
. ,

1l$1. Thr:rcfJre, AIr , F-. Si and urrpulyrnuni{\jd atid are

l"-r-r" i-r-rr"ni* c,unp*undr ttr elffii,ghl et e*" rhe e*11* aatl.
'i-*&.-iq*41v tr*:ds stuir,eshaa* ex'pr**s*d *f th* toxirity

*t *& rctreerrd $)fi1.lrilrl3 \t*. *av,d,no et $t [31] reltart:*d *h.*t

ri*tiLiu* *r *"oriie and aluminiurn ierrr in early rcttitrg

;;il;;#il w:ith acr<irtv nrukc the (ilc toxic t*rtxtg'l.i*
'r,Z{{Sziurirrluund 

that rsleute{l lnuorid* ion-r and auidie pbl

,uirtlitilar-tl ;xrrtein synthetir nf hmm*n g'ialg'iv*t fil,r,rrl,'

ii:rrl

IE< .:1;r..:i'-'rit 1*v*1 nf }fit&CS-ClL ri a: :i*rilar t* tlrat o fl

tf?i f s,r i . i^,+s hee* Ilr4}vsft es one ol biilattiv* gilass r:*'

r;; lrirr:-aj ri r:s hy'tlroxyapatilc fomlatioil c:1r;tcitv' The

i#3{} r&!s .* ;: lt i.'t"' h'v,tr'oryilllatitc rrrthtrr I du1 anti

eonld rapidly ,r;leas*d #&ltirim ion arrd siiicnn iolt :::-t**"L;;;Wd"\;sqxrlri*wi&in 5 rlals [3t]l' Li er al l]31' *:a

irr"**t*--lPllllVpolymerwit'b{J;afrl{\bloacliveglassire
;;il;;;;;;;' co'npositc sa*ttntd"'rryroned that pl{ *f
;.xfir;;;;;**,lightlv hatalpl-l and eu*ld neutralize tlx

lia\[ Lil -p*ta"rts {mni t*i e v p" iv'*e' an d staii l ire rhe pli

;ffi; ;ffi;t-d i*dv frwids',iut"ron berueen 7 '2'7 '7 ' f.*r atl

if o{ii* i:i*u"x, addi*g Caslo3 ro Gi[ cr;uld *etl$ce the t+r-

iciry of GlC.

l{} th€ pres€nt stutly" the ptrcentages-clf labl+; 
ct{1expo:ed t+

*ny diiu**t'l extracts frnnr ClC, 3tl%CS-CtC-anoy l': "to
-r,i -igriti-*tf y dift*t*wl"' fittorefiver, tlt* *ytottxxi{: trevtl *=
*r*oult* aihersely prcportionil! lu &v' *w***t*tkrn' rvhic!:

lrr---'rilo *irr td*'rni*ont.f lcauhrrble compotnd rhc

;d;;;;-;;;;itoxie loa*hartts" the rror* acidic pI{ *f fte

*J*rl*n, rvhiuh letld t* {h* *eil danrag* and death'

$sxe qn ndriimg Ca;{il{}r to filC' this cotnpr:rmrl not *nly pix-

t#-ritrii*,:e,ntlUlr*y,r,utatsohyptthciicallypr"rssc:sesbi'+-
,.*i"l,u f". futr.* ,t,id,. it is iruportaurto *xarnitre thc hirn--

rivirv ol thc casi():-filc c$ftlpduRd'

ff*n*la*ian

In ttrtis nfirdy, ttxe N tngS}%hy rvcighr CaSiOr to filC ca*
:r^,pr,uw hirlingieat ptttp***s *t {1'1t'

hr'lxnawl*&gmer.r;t*

Thix r*se*rch wu* srtpVtNtttl by t*t g1*t*x cf Snaalann*at

;.*;;; .;-h.;i w, e,ie.* *tw)*r*t i e*qav th t{}sa'l} s- i - i4'

Tb* ,in*tur* rxavld h!a* * rhank Mx' Wali*haporn Sricla

Ti*:ad *t Tixs$eCuitur* **o**n, f<e*eat*h la*titute'. Faeulq cr
';-*1r;;:bL^Nrl.AlJ*i*er*iry,Tlt*tL*ttd.'ftrB'*rrirlinghu:ae

w;;' ;ri; rirjrlgg* i* ax* v ali,able *ell'*ut*sr*4 tethn i cal st4-

tt{}fl.
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16l ffm Y aN TE T tnabrxel& M, M*Kendry frI, Ilwg eU,
Kariyawasarn SP" Use of mineral trioxide aggrega{e fr:r
t$tr a{ftx*alperforafim:u" Or*l furg A.nt Ned {}rat
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