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Project title Effect of dilantin sodium on cell proliferation and mRNA levels of type I collagen and
MMP-1 in primary cultured gingival fibroblast, periodontal fibroblast and pulpal
fibroblast.

Name of the investigator  Associate Professor Dr. Pasutha Thunyakitpisal

Year June 2006

Abstract

Objective : To investigate the effect of dilantin on proliferation and mRNA levels of type I collagen and

MMP-1 in primary gingival fibroblast, periodontal fibroblast and pulpal fibroblast.

Materials and Methods : Fibroblasts were treated with the designated concentration of dilantin in serum-

free condition for 24 hr. The numbers of cell were measured by MTT assay. RT-PCR assay was used to

detect the levels of collagen type [ and MMP-1 mRNAs. The data were statistically analyzed by using

One way Analysis of Variance.

Results : Dilantin, at concentration 10 and 20 pg/ml, significantly induced the proliferation of periodontal

fibroblast and pulpal fibroblast (p<0.05). In addition, Dilantin (5 pg/ml) significantly increased the level

of collagen type I mRNA in gingival fibroblasts. Dilantin (20 ug/ml) significantly decreased the level of

collagen type | mRNA in periodontal and pulpal fibroblasts. Dilantin, at concentration 5-20 and 10 pg/ml,

significantly upregulated the level of MMP-1 mRNA in gingival fibroblast and pulpal fibroblast,

respectively. Dilantin, at concentration 20 pg/ml, significantly downregulated the level of MMP-1 mRNA

in periodontal fibroblast.

Conclusion : Dilantin, at concentration 5-20 pg/ml, has the different, unique effects on proliferation and

the level of type I collagen and MMP-1 mRNAs in gingival fibroblast, periodontal fibroblast and pulpal

fibroblast.

Key words :  fibroblasts, Dilantin, collagent type I, MMP-1, proliferation
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nluanmezdnd oiry Msdsuuasveailows  (remodeling) WI0ANIZWANTANINALNT
o dy A ' awv J Y 1w .. 1
Matgveuiiomeo 1wy T3nd3nua  Tsndedodnidy (arthritis)  NIIGNAINUASLININIZIIBVO
4 < 3 1 4 a a ] I 1
waauziie Wudu  Teonguienleduming wwnalalwsimaawnsontalaiy 5 nquie
U 4 a ' 4 a . ' 4 a
nguou lwinpaa1dud (collagenase) nNgutou laiinazAlue (gelatinase) nguou laiaInsiila
FU (stromelysin) NGUINNTNIaTU (matrilysins) HAZNAUUNIUTY (membrane type-MMPs) Iag
4 1 dy A o w a d' A Y ] an
e lydimariivzidvuvesnsaez i Tuiitilounu luvesdruuamann Tawu (conserved
o = 4 o o cd d
catalytic domain) 11azABIM5 1OPOUVBNFINZ (Zinc ) oM™  adrenueu lyioudy
~A /I A g ' AN AW . . .
NOU ou Tasaliduoudi-1 ﬂiznaumﬂimuumm 1un signal peptide, propeptide, catalytic Llag
hemopexin 1Y signal peptide 9¥08U51IM N-terminus VoId1e1)5a1 Uanuweszana 18-30
a =& 1 dy @ 1 A [l d ) 4 4 [
ninozil Tu Feduilvzgndaneenszrnitiodliusan neuraweoneu lisonuuenisas diu
propeptide domain ﬂzagjizwﬂw signal peptide 11 catalytic domain UaNueUszunn 80 nsAozil
Tu Tagagny conserved sequence Ao PRCGV/NPD cdﬁwzﬁms%’ﬂﬁmﬁmgi“lu active site 117
P Ay o . . A . . o
L@u"lcwegﬁlugﬂw"luwsawnm (inactive form) IIBAIU propeptide domain YNAADDN
22-23

o a @ P 1 { o
(proteolytic cleavage) 9z ¥ I¥inamaGesdavesou lanifedluginseusginu

J 3 I3 A A 4 a 9 J 9 9 4 a
L?)HIIGK?JL?JML@NW-I mmau'lclmmammuﬁ-l ﬁﬁWﬂTﬂﬂlcﬁaaﬁﬁﬁNlﬁuiﬂ LFAAADIINU

Y A @

J < -4 = 1 a A A o ]
vazeraauiia lasvhead Teelwihivanlumsdesaaisnoaalauyian I (MAWMWUL G, /L) ,
3 a £ g 2 @ dy A A ] aov o
IL, III, VI, VII e X 59UN3aa1a iy mgﬂuiﬂwuwaﬂmmmawmman uBalsua nsgen
t!y a =" zﬂy A = ] o & = 1 a .
aziiioilu TﬂﬂﬂﬂﬂLclfaa‘H‘3'6']L’Ll’E]LfJ’é]i]g3J‘3$ﬂ‘UL@Hvl"IﬁJﬂ?“ﬁﬂllﬂlWﬂ\iW@ﬁfJﬂ?imﬂ tissue
v ' ' Yy
. 1 1Y 1A a [ A a a A ) = A 1 A (%
remodeling (MUY HAINDINANITDNIT UM IDNYITANINNNUNITNIAYVDILUDIYD (BU IHIDNDNIAD

Ao o o @ 4 ! sa
T5A159U6A, rheumatoid arthritis  vzWUTTAUOU laigandn  Taenudas laTanean

1 a @ ] L= <
nolRINAMSBNIAD 13U IL-1 1A tumor necrosis factor-0 AIX1TONTZAUMIAS 10U TarsliDIDN
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= =

~ Y] ¢ A a A 9 ) o ) 9 A
N-1 u],ﬂ ”luwaammaﬂmwuﬂnmiﬁiNuawaﬂmu"l%ﬂmmuwqﬂmﬂ ﬂ\illiJfﬂ$lliJ3Jﬁ1ﬁllclfIﬁ
Tardunszdu =2
Y A ! Y a < 24 Y 7
‘L!ﬁ]ﬂi]"Iﬂ‘ViuTVIGl‘Llﬂ"IiEJEJEJLE‘T‘LlGlEJﬂﬂaﬁ"llft]ul,l,ﬂgﬁﬁimvliﬂ%u@ﬂl‘ﬂiﬁaﬂuﬂ 1" I,EJ'L!Ul,“]f‘JJLE)‘JJ
S A [ Y A @ a @ ] A A J Y
IOUN-1 AUNUINNYINUNITHIYUBDIULNANITTUN IﬂfJG]f'Jstluﬂ?ilﬂa@u%ﬂlﬂﬁlcﬁaﬂﬁiNlﬂ
a A zﬂy a ~ o J Y a
@51&5]ULWfJﬂﬂﬂQMWHN’JﬂJBQUWQLLNa HAagNITANTNINNITITUIAIUDIUHEAAT I INIADI 1N U (cell
. . . 24
directionality)
' v o = e =
mmamaaﬂw?amimuiwﬁwumaamm%mamanw-l (transcription) gﬂmmuﬁ’aa
dunasalisau AP-1 (Fos-Jun complex) N1 -70, -186 taz -1602 Hunase lilshunszga Ets
. .. a = = A A 9
family , glucocorticoid response element Qe Hunaedallsau NF-KB 11 -3030 NYALTUAUVDN
3

MIBIUABNUFNTIY TATA box

A A A a o o s Y Y A A
mmﬂuaummmmagﬂaTWquumamﬂ‘v\luvgl,LazﬂmnNmmaqwaammauiaiumawaiwm

ﬁu26

& A o & A A a &
fﬂﬁG]E]‘llﬁu@ﬂwu;§1uLW@ﬂ’E'JQﬂu(?’ll!L@Qﬂ]@\iLHﬂLﬂﬂTWi\?ﬂuL‘JJ’E)Lﬂ@]‘WHP! A 1. N13aa

' a 4 9 & T | A A o
ﬂ’n&lfﬂlﬂiﬂ‘luﬂﬁW'lu‘l]@ﬂ’d"lﬁ‘W’lel“Vl‘ﬁ’ﬂ\i%1ﬂLGD"E)LL‘]Jﬂ1/ll,iEJL‘IJ"I’GILUI’JWullaglu@Lﬂﬁ]IWi\W\lu 2. M3

v

Y
asuiloflusounan (reparative dentin) 1Az 3. MIABUAUDIVOINTONAVIAZYNANAUVD

[ 1%

4 v Y 1
s1ame Tastimadas1aioily (odontoblast) ilutsaanannsunayenlumsinileuilode Tnsa

u

@

7 { I /A s
wadauiloluduwadiiaunannyadmeasulauea (mesenchymal cell) Iagny
~ v & c/oaj = 9 dy o Aa o 431’ A A a J Y dy
Liamamuwaaﬁvumm i@umuiummm@Wumﬂﬂmuawaiwmﬂu LﬁJ’E’JLﬂﬂWUPj BaaFINIUD
=

Y 9 dy [] A ] A A a dy ~ 1
Huazasraiolugounaswy MOAAANINEINNTO IUMTH UV T NENNAAINLTBLUANL g

dy A I % 1 A [ dy A 19y
Luﬂlﬂ@IWifl‘WU Llaglﬂuﬂ'ﬁiﬂﬂ'ﬁgﬁlzﬁNi]'lﬂﬁ\ﬁ‘]Jﬂ'Juflﬂﬂ‘WuWﬂULu@Lﬂ@IWiQ‘Wu UADTIN N
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s 9 dy Y o a A A s Y 9 o A a <

L‘;]faﬁ’d'iNmE]1’\]‘L!Qﬂ“l/ﬂﬁﬁﬁﬂﬂﬁ?ﬁW‘HslI@QLLlIﬂVIL‘ifJ maaﬁﬁmau‘lauazmaaauﬂwM’aﬁumamﬂ
A 0 A A ~ A A 9

ey layea (undifferentiated mesenchymal cell) VIE]QLH?J&EJ?JIWNWH ATUNMTAADUNVINN

~ s g A& A o Y A gy ! y A o v o s

Lmumcﬁaaﬁsmu@ﬂu INONIHUHINTTWADAAUIU Llﬁgljﬂﬂ"ﬁﬂiNLM’EW\"L!“H?JIILLGNJ ANUULEDA

[ Y v [ 4 4 [
aHaduloiiegludlobe InssilusuiluwaditinihivdnlumsadradoflutiuanIndluiuiiy

A [ J Y tﬂy
WvouNUIFada 1oy



A utumMsIY

= ) Y A A A 3 2 aw o A A
mmammmwmamwaaaamau“lsmmuammmaﬂ Lﬂuﬂﬂﬂﬁ‘ﬂu@] LLQZLMBLEJ’E]I‘I/‘I?Q‘WM

s v ¥ A A A =2 (aw o A A 2 2
wadasudulenniiodeniton  ©BudalTiug  uazilieme Insiluazgniniziaeavuy
aady v Yy v 27 ¢ o A A A gy A o
a5 lamesisnu 3udy” Taswadezmssuaniiomevesiluni g 3 veadiheiiniums
a a @ J @ J A [ A
UIMsneuily MInmAImIFasnans anziUaUWNERITa 9 1HeInINMIsalunTonly
aa TagilululimsymSednauveunion
1 A v oo A o @ kg
Taggodio  Hunazmivenndamivilunld  szgnddrevoalaiivivosiaie
. { f (<] SNol o a
(phosphate buffer saline) W5 1A0 10 YadudAllSiuATINUSHUROUNAI DT INTHUAIBTA
T W 1 Y dy dy A A v o xy < A A
Hida  dauduiloveulone Inssilutazivionzgnaauduang vina Ixixl daamas
3 o dy d‘ d' 9 1 a dy dy
nmiviuiomedn laudazyiia lUi@esenunumIz@es (35 mm culture dish, Nunc, Denmark)
A dy d A ad adg ) . =& 9
NliemMseusaawiiafidudon (DMEM; Dulbecco Modified Eagle’s Medium) #41)52no1uaag
150199 A0 35U (fetal bovine serum) ANMTNAUTOEAZ 10, 11OA-NAINU (L-glutamine) AN
Y 9 a A 4 aaa = — Y 9 a a aa v A
Wudy 2 Naaluas, uHAFAN-Y (penicillin-G) ATMITNTY 100 gila/taaans, amsilIadesu
Falan (streptomycin  sulfate) ANMTNTY 100 1uInsnswidasans uazuenIvmeszu i
Y A
.. 9y 9 v A Aaa = J @ Y
(amphotericin B) Anududu 20 TuTasniwiiaddas omisdeusaduazaislszneuiivald
& A4 = v J s ..
91N GIBCO BRL (USA) anvuiiomeazgnieslugounisvoulaeon’less (carbondioxide
. P A ~ A a s IY A 7 a a
incubator) Ngavgil 37 e waFearaziUsianiveu laeon ludiovay 5 amadsuaigy
S & < E O o ' = '
ponINFupaMANIUIzEewd) nozgni Ui (subculture) Tuarumnzi@eslvii (60
. 1y ca 1 A 21 A % ' '
mm culture dish, Nunc, Denmark) sagiivaanniuiiilusadiuin 1 waavzgnraiulu

o P & saq W /1 A v P e
dlavias 1 A543 u,azwaamiﬂumimammﬂuwam;um 3.7 Jagvz lgaanmz@enn

Aheodaios 3 au
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a 7 A o s & a Y] 2 aa
fﬂﬁ?llﬂﬁ'w?iﬂ'lﬁLWlJi]TIJTL!L‘;IfaﬁLlag‘ﬂ'ﬂNLTJHW‘H%’ENﬁTTVIﬂﬁE]Uﬂ'JUﬁWiLE]?J“I/WI (MTT assay)

4 1 y $ [l
Lcﬁﬁaﬁ]ggﬂﬁ')Tua\islu%']ulW'lglaﬂ\illﬂﬂ 24 1’7@]1] (Nunc, Denmark) ﬁﬂj']ilﬁu']uuu 60,000
¢ < & o 2 s 4 a A "y o
L"lfaa/ﬁqu L']Junﬂq 16 %311]\1 ﬂ?ﬂuu'tnqrnilaENmfafﬁ]ggﬂlﬂaEJuﬂJu%uﬂ‘ﬂﬂiTﬁﬁ]’]ﬂ"]fill 2 AN
aA v

o o A 9 Ao Y =X = < dy s a
AINAE 3 G]NIJJQ INDANFIUDDN Lla:ﬁ]\uﬂafJT!L‘]JU'O'Wi'lﬁlafNLG]fﬁaﬂqﬂugﬁﬁullaglﬂuﬁ'ﬁqﬂllau

a dy s A I ¥ Y 9 o 1 A aa £ d ] Yy 9
ﬁuﬁﬂiu@’lﬂ’]ﬂaﬂ\ucﬁaaLW'E]GLW]lﬂﬂ'NllL"UiJGUU 1-200 lllliﬂiﬂﬁllﬂ@llaﬁaﬂi G]f\TLL]JHG]f'Nﬂ')'IﬂJL"UiJGUU

A Y

voa1s lanauauludsuegn 5-20 lulasnsuneiiadans (therapeutic serum concentration) #4719
' Yy 9 v ¢ P — ~ & s v w a -
nanu iy wadzgadesas lldn 24 walus nnluihimsiadanmansyaulaves
s Y ada 4 3 AAak o ax 28 @ ad a s o Yo
¥aaA8ITAATITHANTOUNNFIRALLA911910ITUBY Freshney” 11T Aaszintiunleia
I a A a2 o Jd AR o o o
anuduny uaz/mvie walumsuinoumaauesasnaner Tasedernanmslunmsnsivia
o L) a A = 3 . &£ g
seavuveueu lsia lalasdiua nwululuinaew@ase ( mitochondrial dehydrogenase ) @iy
cdd ¥ o ¢ e A a a
U lminnedestunszuiumsnielaveasad Tamou lasitiazilasundomase Tadewy
3 aa g & A 4 )
(tetrazolium salt) Tuens®unn Wuwanuesuwsy (formazan) FadN o lazaede
A ) ) o ) Y A = )=} o 1
gsavanenmuizay  awnsad ldfdamdaumedld - en/Seufeuiuains v
A v dgl [ A S aa g = J
esgunasvunnmIiannuasa lumsnlasuaswuinduraniesuewy (formazan)
I o A o o J9Y I o =
VBUFAANNIVIINIY  iieMuaamIIMras S u¥aaluIUIIN  §UNUBIETAZ A8V
= s g~ ) o q YN Y1 ~ 2 A o qyaad °
nanWesuuaunzlinnmuudugs il lasinsganauuaanniy  Fuihldisiaunsoiily
o 1 I a A o J
UszgndlFiamsnadeuluudvesaruiluisvesaisiagmsius uiuiyag
ax = A z& o dy o’d' o d‘d a
Bnsfnmlagdens Weimsmnziteusaaniiminaaes luannenias lavaudu
A Y ¥ Ao o 1 A aa I ) dy 4
aanududuidmua (1-200 lulasniuseiiadans) Wunar 24 ¥ w9 orisHeuradazgn

4 I~ < < a A { <
aswduaudwurtiailsimoniluealsa (DMEM without phenol red) Nia1sazaioduii

A a o a aa ° g <3| o b
(MTT) ﬂ"JTiJLG{’I’NEi,l}u 0.5 ¥aansu/vanans Llﬂguhllsﬁj']élﬂﬂlwnﬁlaﬂﬂlﬂunﬂT 4 G]ff]IlN AMNMUUBDINIT
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Y 4 1 S a o J . . @
Reuradzgngeeoniazldaisazane ladiniadavonlad  (dimethylsulfoxide) waulhdiu
) 1 J 4 A ¢ A '
udnh llemmmsganaunasdianiosanlalas W ladines Nnnweaauuas 570 w1 Tuwas
nﬂ/’ o Ay Y = = @ Ay d? [ A
ninduiwad 1a huSeufeununsminesgiuiadndunnmsiannuaunsalumslasu
] A R ¢ s ° v A Yy 9 A
aspunntluranesuusy  (formazan)  VYBAFAANNIIVIIUIUAINNAINWAIVNAY 1D
o o s
AMUIUNIIIUIUIY AR
g & i 0 ' Y v
Tumsnaaensadl  sldwaadiuou 3 wauluuaasanududuveIasnaass s
o 3’ 1 Y 3
NABDIVLYNIIIEI0E19UDIA AT

a 4 [ S @ o @ ad b, £ . .
mi’;mﬁz‘wSZQUBﬁL@uLBUWHﬁ‘&?{’JEJ’J‘ﬁ reverse transcription-polymerase chain reaction (RT-

PCR)”

A Y Y a A Ao o .
iesnnanududuvesds lanaudulunszumaeaiinalunssnu (therapeutic serum
. a ' [l o o (X fan 1 I Aa 1 s 9 9
concentration) Haeglusie 520 Iulasnivdeiiaaans vag hinuilunvaswadadiudule
9 v
Fiudieiudonas lavauaunszaunamdnty 5-20 lulasnsudeiaddasinlglumsny
= o ] o w = a A < S -
fanaszAvoIsDUeINT AV UABaa I UYAN | nazeu lsldueuii-1 del1)
d 9 9 dy dy 4 A A A 4 1 A I
raaauduleszgniasslunumizifeusaduing 100 Taawas Wermaduiune Ay
& 9 s 4 g = s < N o
Munzi@es (Gevay 90) wadazgnulasuiluemsi@eusas DMEM N5 eandsy $1u0u 2
2 o & F) a A o Y 9 A A
599 oz 3 92119 NNTuIzNAdUAYET lanauannszauaNuIduduinolunszuadoaves
1 = @ a @ 1 G a 1 J A
dihenlasuas lavauaulumsShun uaz lidluivaowadadudule donaimududy s, 10
Y] 1 A Aaa I ) A o 4 A 4
uaz 20 luTasnsuaeiiaadns (a1 24 91109 illeAsuRIMUA HadIzgNIIVIINNBLENDIS
< 1
wueae 1

] < Y Y Y axa ° a Y a
mﬁgaummmmaaainmuiﬂ ﬂzgﬂllﬂﬂﬂ’w?ﬂi TRIzol mmwuuzuﬂmmvmwaﬁ

4 9
l} = 1 Y J
(Gibco BRL, USA) Iaedofe mmsmmmaﬁ%gﬂ@ﬂaammzlﬁmi TRIzol NUULLAAILYN
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1 ° [ 1 A [ = L= )
mmaﬂﬁwammam 'L!1ul'ﬂL‘;UEﬂﬁ]fJNLLi\1LW’E'JLLEJﬂﬂqmiﬂﬁﬁuﬂ@ﬂ%WﬂﬁWﬂﬂﬁl’t’)ul’é] L&ﬁglﬂulﬂ
y A < [ =1 = 3 1 :/' 1 [l
ﬂu‘mmmwaqa 12,000 39UADUIN 30 UIN ﬁ]muuammumiazmamuuu'lﬂiaiuwammam
A . a A 1w ] Qy YA ~ <3| =
#a15 isopropanol USwasimdu wewaznealin 4 esmadea Hunar 30 1A viaea

y A <3 1 = ~ A R ) @ F)
maawxgﬂﬂumamwaqa 12,000 39UADUIN 30 UIN INDANAZNDUNIYDITIOUIDUITHE AN
s d ) ¢ Y v s o y o A P
DT UDUITUEAIUDANIDAANNLVNUY 70 L‘]Jﬂﬂclﬂn!ﬂ u,azazmamaumﬂﬂﬁﬁnﬂmu”lcm

A P A v a 7Y ~

RNase ﬂﬁmmmmmimmemwﬂ"lngmmiw‘wmsJ UV-spectrophotometer 1 OD 260/280
L 7 d a - ' ' A g .
niniuiesoue Usuw 2 luTasnsuanuaaznaunaaouilasuilu single strand cDNA Tag
4 . o Y Aaan 9
Ul reverse transcriptase LASVYIY iy}ﬂjﬂmﬂ’f]ﬂﬂgﬂ’iﬁﬂ PCR 25-30 50U lagl¥ forward and

. = Y Y Y = A A
reverse primers neenuuulidennany (complementary) N1 cDNA U9NIUADAAUIUFUAN T LD
a /gl & A 1y Ay v = o e o o A A A g
ﬂumu”lcvmamanw-l Iﬂﬂﬁiyﬂlﬂﬂ!ﬂhlﬂéﬂmlﬁﬂ\iﬂ\ﬁ%ﬂﬂﬂﬁL@ulﬂuﬁ’ﬁﬁﬂl’t’)\i‘ﬂuﬂﬁui‘ﬂ meﬂu

A o 1 o L= ) v A Y Aq Y o =1 A A
NITYUIUIN mmumﬁmugamiwmsmuﬂﬂumwma YYIUUDIIUADAAUIUTUAN I uae

[ o

Fuwon lmlduduii-1 Usuaumiiu ﬂluillﬂméll’e]ﬁu glyceraldehyde 3-phosphate dehydrogenase

'
I=}

% I o o .
(GAPDH) ¥aiu house keeping gene %zgﬂumwmﬂammwmﬁ’w forward and reverse primers
E v o = A o
ﬂﬂﬂllﬂﬂiﬂﬁﬂﬂﬂaﬂﬂ (complementary) D1 cDNA U833U GADPH LW@LTJHG]’)ﬂ’JUﬂﬂJﬂWEJGLH
(internal control) Tas PCR product vwiinuenaienszua lihluezmisana (gel
. di = =3 [ d' 9 1 [
electrophoresis) eSouney mumjmﬂ”l@mmmazﬂqwmm

a 7Y
N13NTITHIVBA

a J aa { a 4 aa
mINnsEHnanateyai Idvzgninsizineanalaoldllsunsn  SPSS  (Statistical

QU

Package for the Social Sciences) PAGRILGE) (mean) uazmmgﬁmmummgm (standard deviation)

a 4 1 o L U y a [ 1
uazamiwwmwmmﬂmwmﬂmaumaaiuﬂqmﬁma@uﬁaﬂmi‘lmmumuﬂmqummu Tag
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€

=D.

ee

aaa J
IFadadnszianuulsUsinuunusamaden (One-way Analysis of Variance) TEAVAY

Wworudevaz 95

-
-
X
[0

K

4

AONUUINYUINNS )
ANRINITUNINEAE
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Han13Iv8

Nan1INaao

a ) A o { v v s X @aw d A A
ﬁ1§"lﬂ!!ﬁuﬂuﬂi%ﬁ!uﬂ"ﬁ!‘wuﬂTH'J‘HGU@\1!clfaﬁﬁﬁ1Q!ﬁu1ﬂﬂ1ﬂ!9uﬂﬂﬂiﬂuﬂ!!ﬁ$ !uﬂ!ﬂﬂiWﬁQﬁ‘H

J 9 9 <= Ao J A 9 a A o Yy 9
L%aaﬁﬁWﬂlﬁ'uiﬂ‘ﬂ1ﬂl@u‘(’Jﬂl]ﬁ“l/luiﬂ L?J@T]ﬂﬁﬂﬂﬂ'lﬂﬁ’lﬁllﬂllau@u NITAUANUAINUU 10

o [

1Y 1 a aa = A o g =1 o aa
uag 20 lliJTﬂiﬂiiJ@lE]iJa’dﬁﬁi NUNUNITAVITUIULGA DY NUUITIAYNINADA (p<0.05) Tag

]
= Y

mvauiludosas 130.62 T 1825 uaz 131.18 + 2047 awdwy  luwmeinans lauauaunsza

o

Yy 9 1% T A Aaa =\ o N A o o Aaa a I
anudndu 200 lulasnSuselaains TraaaiuiueranodiitisdiAgnieaa (p<0.05) Amilu
3 o ' ¢ o = o 7 =
$oonz 78.69 T 5.7 ioifeuiunguaauguasismua nisnnusad dudesaz 100 (1)

A ¢ Yy A A ) P v v
1.3J@ﬂﬂﬁ@utcﬁaaﬁi’Nlﬁuslﬂinﬂlu@lﬂ'ﬁ)IWi\iﬂlglﬂjﬂﬁ’]ﬁklﬂllau@uwigﬂUﬂ’J’lNlﬂlumu 10

E4
4

uaz 20 lulasnSudolanans NulIUAANYUY 0819311

@ @

s YN 1NAna (p<0.05) Tastnuiy

dudesaz 11354 + 7.66 waz 1093 + 6.11 Juvmzinans lavaudunszauanududy 200

v

o 1 A aa =\ o L] A v o aa a I~ 9
lllliﬂﬁﬂiil@]ﬂllaﬁaﬁi UHAAAVTUIUH AV NN UITIAYN AN (p<0.05) Aalusosas 89.45 T

4 ~ Y ' &, ~ o J A
7.16 ierfisununguaduaNdsiua lidswauaaailusosas 100 (3UN1)

¢ Y 9 A A a A Py P Yy 9
Glulclfaaﬁﬁ’l\uﬁuclﬂﬂ’lﬂlu@!ﬂ@ﬂ’?\ﬁ]ﬂ Luﬂwﬂﬁ'ﬂu@'lﬂﬁ'ﬁvlﬂllﬂu@u NITAUANVUVNIU 1, 5,

o w

[ 1T A Aaa ] A o d 0 o aa
10, 20 uag 50 hllliﬂiﬂill@l’t’)llaaaﬂﬁ hl?J‘W“]JﬂﬁLW3JEDTL!ﬁutcﬁaaﬂﬂ1ﬂﬁuﬂﬁ1ﬂmﬂ1\1’dﬂﬂ (p>0.05)

g

H a H o [ 1 A Aaa o 4
Tuvuznans lataudunszauanududy 100-taz 200 TulasnsSuasiiaaans TnaaaduIusag

@

staifedAameana Antluiesas 8491+ 1099 (p< 0.01) 1182 66.65 £ 952 (p< 0.001)

o w A A @ 1 &£ o YA o J I Y A
AN[IAY LiJE]L‘VIfJ‘]Jﬂ‘llﬂ'q3Jﬂ'J‘]Jﬂ11°1Nﬂ1Wuﬂ1ﬂu%1u3ut°ﬁﬁalﬂujﬂﬂﬁ$ 100 (?jlhfll)
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a A v [y Jd o LY = Jd v Y & d' A
;s lataufuiinanaszauos B eI sHavesdunsaamauliwada 1 udulaainilodiomion
A o dJ H 4
Budal3nue vaziifaialns iy
= 1 Aa A 1 @ = ) o =3 4
INMIANE NS latauAUlNanTzaU15 D WeTHaveIdunoaa oy luwad
Yy g & A A 8 2 (aw o A A A VW
afadulenndioomion 1OUdalsuduazitiode Inseilulugluuniuanadu  as'lanau

a Y v 1A aa = A @ =] o @ =
—@uﬁszﬂummvﬁ'wﬁu 5 Uluiﬂiﬂihﬁﬂuaﬂa@]i UNANNTEAVUDITID D UITUAUDIIUAD D UIU
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Figure 1. shows the effect of dilantin on the proliferation of primary gingival (GF), periodontal (PDL) and pulpal (Pulp) fibroblasts

via the MTT assay. Cells were treated with dilantin at different protein concentrations for 24 hours.
Data showed in mean + S.D from different three separate experiments.

(%, ** *** demonstrates significance from the control group at p< 0.05, p<0.01 and P<0.001, respectively, n=9)
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Figure 2. RT-PCR analysis of the effects of dilantin on collagen type | and MMP-1 mRNA levels in gingival fibroblasts.

A. Cells were cultured with dilantin (5, 10 and 20 pg/ml for 24 hours. GAPDH was used as an internal control.

B. Graph presents the relationship between relative ratio collagen type 1 and MMP-1 mRNAS expression level of treated group to
untreatd control group and the concentrations of dilantin. Data are depicted as mean + S.D. The data are representative of at least
three separate experiments. * significantly different from the control group P<0.05.
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Figure 2. RT-PCR analysis of the effects of dilantin on collagen type I and MMP-1 mRNA levels in the gingival fibroblasts.

A. Cells were cultured with dilantin (5, 10 and 20 pg/ml for 24 hours. GAPDH was used as an‘internal control.

B. Graph presents the relationship between relative ratio collagen type 1 and MMP-1 mRNAs expression level of treated group to

untreatd control group and the concentrations of dilantin. Data are depicted as mean + S.D. The data are representative of at least

three separate experiments. * significantly different from the control group P<0.05.
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Figure 3. RT-PCR analysis of the effects of dilantin on collagen type l-and MMP-1 mRNA levels in the periodontal fibroblasts.

A. Cells were cultured with dilantin (5, 10 and 20 pg/ml for 24 hours. GAPDH was used as an internal control.

B. Graph presents the relationship between relative ratio collagen type I and MMP-1 mRNAS expression level of treated group to
untreatd control group and the concentrations of dilantin. Data are depicted as mean = S.D. The data are representative of at least
three separate experiments. * significantly different from the control group P<0.05.
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Figure 3. RT-PCR analysis of the effects of dilantin‘on collagen type | and MMP-1 mRNA levels in the periodontal fibroblasts.
A. Cells were cultured with dilantin (5, 10 and 20 pg/ml for 24 hours. GAPDH was used as an internal control.

B. Graph presents the relationship between relative ratio collagen type | and MMP-1 mRNAs expression level of treated group to
untreatd control group and the concentrations of dilantin. Data are depicted as mean £ S.D. The data are representative of at least
three separate experiments. * significantly different from the control group P<0.05.
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Figure 4. RT-PCR analysis of the effects of dilantin on collagen type | and MMP-1 mRNA levels in the pulpal fibroblasts.

A. Cells were cultured with dilantin (5, 10 and 20 pg/ml for 24 hours. GAPDH was used as an internal control.

B. Graph presents the relationship between relative ratio collagen type 1 and MMP-1 mRNAS expression level of treated group to
untreatd control group and the concentrations of dilantin. Data are depicted as mean + S.D. The data are representative of at least
three separate experiments. * significantly different from the control group P<0.05.
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Figure 4. RT-PCR analysis of the effects of dilantin on collagen type I and MMP-1 mRNA levels in the pulpal fibroblasts.

A. Cells were cultured with dilantin (5, 10 and 20 pg/ml for 24 hours. GAPDH was used as an‘internal control.

B. Graph presents the relationship between relative ratio collagen type 1 and MMP-1 mRNAs expression level of treated group to
untreatd control group and the concentrations of dilantin. Data are depicted as mean + S.D. The data are representative of at least
three separate experiments. * significantly different from the control group P<0.05.
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