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ABSTRACT

Osteogenic effect of Terminalia cebula Retzius
extract in pre—osteoblastic cell, MC3T3-El

Sang—Yoen Park

Advisor : Prof. Su-Gwan Kim, DDS, Ph.D.
Department of Dental Biology

Graduates School of Chosun University

The World Health Organization (WHO) has advised that the use of
natural products and plant extracts be investigated and a number of
clinical studies have shown the effects of bone formation prepared from
extracts of herbs. The plant 7erminalia chebula (family Combretaceae, 7.
chebula) has been reported to possess antimicrobial and anticariogenic
properties n addition to its antidiabetic, hepatoprotective,
anti-inflammatory, antioxidant and many other effects. The ripe fruits of
1. chebula have been used in the prevention and treatment of dental
caries, gingivitis and stomatitis and previous studies demonstrated that 7.
chebula containing mouth rinses have antimicrobial effects against oral
bacteria. The plant has a long history of use and is considered safe. As
the increasing of elderly population due to development of clinical health
care increases and the lifestyle of westernized eating, patients with
requirement of bone graft in the periodental disease have being rapidly
increased in the modern society. Therefore, the screening of medicinal

herbal plants associated with bone formation have being required to



develop the therapeutic clinical reagent in the dental science.

In the present study, 7. chebula Retzius extracts have been shown the

similar metabolic features that appear in the process of bone formation in

vivo and osteoblast cell proliferation, differentiation, and calcification in
mouse calvaria—derived MC3T3-E1 osteoblast cells. The detailed results

are as follows.

1.

2.

3.

To access the cell cytotoxicity of 7. chebula, both human normal oral
keratinocytes and MC3T3-E1 mouse osteoblastic cells were stimulated
with 10, 50 and 100 ug/mL of 7. chebula methanol extract for 24 hrs.
After stimulation, the cell cytotoxicity on the both cells were accessed
by MTT assay and Cell live & Dead assay. The methanol extract of
T chebula did not show the cell cytotoxicity in both cells.
Furthermore, cell linve & dead assay have been showed the similar

results with MTT assay.

The activities and mRNA level of alkaline phosphatase were accessed
by Alkaline phosphatase activity assay and quantitative PCR,
respectively. The alkaline phsophatase activity was significantly
up-regulated by 7. chebula in the MC3T3-El mouse osteoblastic cells
as the dose dependent manner. Furthermore, the mRNA level of
alkaline phsophatse was increased by 7. chebula as well as the result
of alkaline phosphatase activity, dose-dependently. To evaluate
day—course of ALP activity of 7. chebula extracts.

The mineralization of MC3T3-E1 mouse osteoblistic cells was accessed
by Alizarin Red staining. The mineralization of MC3T3-E1 cell
stimulated with 50 wg/mL 7. chebula methanol extract was
significantly up-regulated as the day-dependent manner compared with
control. Furthermore, the mRNA level of osteocalcin, which is a marker
of calcification, was significantly up-regulated by 7. chebula methanol
extract compared with control. In addition, the mRNA level of collagen
Type I and type X, which are a major component of extracellular

matrix in the osteoblast, were increased by 7. chebula methanol extract

Vi



as the dose-dependent manner in the MC3T3-El1 mouse osteoblastic

cells.

These results showed that the crude extracts of 7. chebula Retzius
roots could be use as a useful material for the osteoblast cell
differentiation and calcification in osteoblast cells. Furthermore, this study
suggested that the extracts of 7. chebula can use as a natural material of
functional foods for the osteoporosis. However, biological compounds with

bone formation should be identified through more research in the future.
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ZfrrE ske] Ztha S (Osteoporosis) S ZFtjAe] o] 4S do7|E=
) ObE & el mel A SR Us ¢ Jon, ot
d EUEFE gA #H7A olF F43% estrogen AR A ZFF S

Hol F#o]l #AasteE A 1 ¥ #HAAY EYES (Postmenopausal

osteoporosis; type I osteoporosis)¥ 70 Al o]F ZF&FE= 18] AR go
U 2384wl #aste 2% #AE xdce Al 2 @ =904 2HET
)=

(Senile osteoporsis; type II osteoporsis)©.@ 2F38t 4= Qui¥ wAA =
FZ9 A8E Y FAHE estrogene A oA EEE 7% 9
= ZFAEY estrogen receptor a(ER a) =& B(ER R)¢} A3 & o
2 o]Este] oAl #ostE AR FHAe] WAL S

olyz}l, Collagen o&d, Zr3 9 iAol 3t Alkaline phosphatase
(ALP)9] &4 2 AA21#}Ql Insulin-like growth factor I (IGF-D<e] A3}
Tz WHS SR oEA T FAC Hddte or Huya v
T adan 23AZE A8 F| mineralizationS FH A, wFA X
o] MAS =238l Receptor activator for nuclear gactor k¥ B ligand
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7YAH(Terminalia chebula Retzius ; T. chebula Retzius)©= 1%, W|<kn}
Dol Alol, T AFHA ol At il E7IUTEA e ol
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~ 4em, AE 2 ~ 25cmelth FH FAMo|u gl FEo] v A=
2 5 5 ~ 6 & &8 A FFFAAHA FEo] e, 7)o
v 439 AEUY 4o Jdu AL gy AF5S FAVN 2 ~ 4
mm A = S wa ok I CRK)

4 o o] AA oF A W
g, 1 ¥ gl Aol 15 ~ 25em, A5 1 ~ Lbemelw a4

& W Az ddst W)l FA= 3 ~ dmmeola, GRS

A EEE)S] WED 7 Bolm AF(FEE)S 23, WAool HA A
o e 20 2w Wow miest AHS JHX A lew, o] o R = Tt
E-(FELY), Chebulinic fructus) ©)2te= FAl = AFE% a1 Qt}. old tgk F+Q

ok g E A E M= Chebulinic acid, Corilagin, Glucogallin, Terchebin,

Ellagic acid 559 @450 dttn 2ed A9, awetgasont 4
3

W)z, A8, dajA=A g 5d, =2, AF =Y, FF 49,
FUARTEY, W A9, dst@E 1), ol &, el a (Kb &), A (k)
Y FAlel AFgE vk I A B 20 ke ek A
) S W5estAl ot2 2 AALe old& XA sk, HE 7]so] FHEE]
of dojup= 2, sl H W Ve R o] WHE AS Asdra o
O # oo = kA A¥1E SPAYE B, 48 ST B
= dglo] EAstia dHA k. FEl(Lectin)2 WIAZF A &=
AEA, MAAEA R s HAFEEolA FANA oF Al tig Ar] F
of 712 AAEE EER Axe 3we gy Aggste] g v
gy T/ AXES SHE HAES 7HAT v sk dnkd o=
dH e XfEsEY] AP diste] Mdexor 52 njdaxor SHAAY
o] 9l o rug uh ot

oFg|etd AR 7hAte] Aol Tannino] - Ho] o XAk #L
1EF) ZH&o] dvkal BagEnrt low, e, tEe g obdt, FAHEEGT
T, REAAGFT I JARES otk G Yoyt

kA 2k 2~ (Reactive oxygen species, ROS)& 3tsh4] wh3-Ao] wj$- 73k &

AaA, AEZG Q] Ad, &@ild F DNA soll diste] njdes, vzt
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94 3y &S FoZA S H
Disease)s ¢ ¥ Agta AgAs, &9
oF7] Al71= =
DNAZA o] 2Ha-st ‘iﬁﬁr 34]301] #ojst= ALP % A3std =74
(Mineralized bone matrix)®] €4S #HAA7IH, 454 Wil=d=2 283t
+ Cytokine?l Tumor necrosis factor-a (TNF-a), Interleukin-6 (IL-6),
nitric oxide (NO) ¢ A4S fashs 2o Huss Yo ¥ wapy
o3t FAALREEH AXE HId IFTAH "AEES dAsdeE A
205 oA 9 A5 on 7t itk

olof ¥ AFoA AlE3E Mouse calvaria 29 MC3T3-E1 Osteoblastic
cell® in vivo W EA A A U= AX =2 B3} A33 5 &
A9 AR gAY EA S 7EA a0 gl MC3T3-El 2EA2E ©] 831
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woagel AgE AR AY e AR ERT N A% e
Stk SR A4E LU Ao AN HERA AT U
Ao AEAA BAF F, 500g9 7H HEE Qo] of Aol AHgSHAL

A 3 uf kol AFE¥ Minimum Essential Medium (a-MEM)+ Gibco (BRL,
Grand Island, NY, USA)ZFE FAd3t9om, AX Z27HAbe] AREH
3-(4,5-dimethylthiazol-2-y1)-2 5-diphenyltetrazolium-bromide (MTT) A]<F
a8al ALP &43H3 gAd AFE3E Aleke % SIGMA(Sigma co, St.
louis, MO, USA)9] A#F& AFE3}3 ). Polymerase Chain Reaction (PCR)®ll
A9 Primers Bioneer (Bioneer. Co., N.Y, USA)ALZ5-E, RNAFZS ¢
st ARE-3E A]9FS Trizol solution (Molecular Research Center, Inc. Ohio,
USA), Chloroform (JUNSEI, JAPAN), 2-Propanol (SIGMA, USA)E AF&-3}
dom  Reverse transcriptase - PCR2 Rocke Script Reverse
Trancriptase(Bioneer, co., NY. USA), cDNA 342 M-MLV cDNA
Synsthesis kit (Enzynomics Co., KOREA), DNA ladder® Nanohelix
(Nanohelix Co., KOREA)AF] A|&S st AM&3FA T

2. 7R FE2E A=

500 go AxE BES B FAS 1 A FREZ Al FAT F R



ko] AbE st EE AlFEol 99%9] oleteS Hul fEow FH7sle]
50Co A <F 107\] 7} Sonication (KODO, FD8508) 3§+ % Filter paper= o3}
g o, A ESEAIKA, RVIOB) &2kl wol s53k3ith o3 2
> Tf‘rxé% 33| WHESle] FEES ZAEIF O, HFTAORE F5HE AEE
Deep freezer (-80C: Ilshin Lag Co, FD8308)el A 12A]17F WFS-A71 3,
Freezing dryer (Ilshin Lag Co. FD805) = %72 7 *%x3ste] A&ttt

3. ZIAE R ARAEY WY

MC3T3-E1 Al3x(RCB1126, ostoblast-like cell line from C57BL/6 mouse
calvaria)©= A3 10% heat-inactivated fetal bovine serum (FBS), 1% 43
A (100 U/mL penicillin-100 pg/mL streptomycin)E 3 a-MEM (Gibco
BRL, Grand Island, NY, USA) ¥lx|2 37T, 5% CO. o]aloll A n]jst Al
X7 10%d %= X35 0.02% EDTA-0.05% Trypsin &S AR5}
Alul FtH A Ao Algstdnt. EFEE 98te] 10mM B-glycerol
phosphate 50ug/mL, ascorbic acidE % 7}8to] E3lFEmA 2 ALE31 o,
647F WA & ksl

Human Normal Oral Keratinocyte (HNOK)+ ScienCell Research
Laboratories (ATCC, Manassas, VA, USA)ZFE Fsto] AL83150H
HNOK Hi%F WH & A X3AL=REH Algd A sy 2 AGAA7E 23
¥ Keratinocyte Growth Media (KGM, Clonetics Co., San Diego, CA) & 5
% COy, 95% F=7t FA %= d2adF7]oA wdstd

4. 2ZANE) TAE L AZ 54 £4
Agel  wEd A we  zzdme 34 ARt

3-(3,4-dimethylthiazolyl-2)-2, 5-disphenyl tetrazolium bromide MTT)
assay® =A3tgdct. MTT assayy Mitochondria®] €44 & A28 o3
of m=gAe] =84 7]del MTT7F E849 Formazanoz U5 E= A
& o] &3l AAE Formazans DMSOo| dAEgAIZl £ oo ot Aozl
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WA 96well plateo] 1x105/we1194 ZFAELE BFe] 297
Azl HF s%7F 3, 10, 30, 100 ¥ 200ug/mLo] = X=%& koo H7fst
o] 20A17F BoF wiFstIh vk & MTT Al°FS Smg/ml %2 20ul 2t
wellell H7bsto]l 4A]7F o ikt & wjAE A|Astal DMSO (Dimethyl
sulfoxide) & 200ulL.® Z7Fste] A E E84 9 Formazan 24 S £3|A A
ELISA reader (Biotek Instruments Ltd., KOREA)Z 540nmolA F3¥%=
(Optical Density, OD)ZE =A3}th AXe F4EL AR5 THEE Yx
o B e e WESE el

’

y

5. Alkaline phosphatase (ALP) &4 =%

i
)
2
o

J o)A E] &4 (Alkaline  phosphate; ALP)e] #EA=AHLS
p-nitrophenyl phosphate?] 7}4#3] Hk3o] ALP/} w2 283+ 8=
o]-&3&lo] 7}gEE| 4AFE9l p-nitrophenyl®] %S Ao =M ALPO ¥

g AbEdhe Ho“ﬂ* olt). MC3T3-El AZE 2 x 10%cell/well F==2 96well
plateo] 3 3 AE7F 90% ¥315 A AEH 5mM B-glycerophosphate 2}
50ug/mL ascorbic acidZ 3 WA 2 wdtate] 29 wit} wiA S ZolFH
E3tE st 69 F 4 v Aol 48417 sk it. vl ke AlE
= DPBSZ Al&3 & 0. 1% Triron X-100& #7}8] 3027 AEE lysis
Azl % 13,000rpmoll Al 533 YAkl dedS HAska ALP kit (o}t
Ak E AH&ate]l ALP @45 SAsIA. Gl d=Fe A5 50u 5 5uE
# 3l 96well plated] 2S % BCA protein assay kitE o]-&3sle] A #slsd
31, p-nitrophenol®] &33%(Optical Density, OD)ZHE A&3 A =S A
Fe Tl ow o] wejuwd e 7 34 4% (Unit/mg

[c]

protein) & AFESIAT B84 gl gt MEEs el
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r*O

6. Collagen 3= =4

ZZAX°] Collagen A 5HL Tullberg-Reinert 52 Wl ulz}h



Sirius red-based colorimetric assayS =743ttt MC3T3-E1 A¥E 2 x
10%cells/well F%= 48well plated] =33 5 A X7t 90% ¥31% A s
10mM B-glycerophosphate®} 50ug/ml ascorbic acidS $H-3F ®jA| = gk
sto] 29wttt WA & Zolgw 35 Fiestil, 69 F 4 v AESY
Hj kst Al £ = Dulbecco’s Phosphate-Buffered Saline (DPBS)Z A% 3 &
T2 TEZZ 1A AFEE = Bouin's fluid (Saturated picric acid: 35%
Formaldehyde : Glacial acetic acid = 15 : 5 : 1)= 1A|ZF 12438} o] &
3 2 THFE A T A%se] Sirius red AN (1 mg/mL sarurared
picric acid) &2 1At FF EEoFH @45 001 N HCIZ A3 5
01 N NaOH 02mL<& #H7kstel  &@jAA  ELISA reader (Biotek
Instruments Ltd, KOREA)E A}-&3Fe] 550nmol| A]

_?;_‘_
Collagen 32 (ug per 2x10" cel)S thzxtol gk W2 &= e},

7. Mineralization =#

AN

Bone 3452 2ZAX 8o Fa3t xAxelt} Alizarine 24 =73
FEEA Calcuimdl =& F2ES 7HA I v ol AL Fr1dste A
ALl 7]de] ddEBRR Fr]d3t | 4% o
9 MC3T3-E1 AEE 1
ME7F 90%  ESEHA AbH 10mM  B-glycerophosphate®t  50ug/mL
Ascorbic acidE $Hr3h WA= wgksio] 2¢dwity WA & Zolgw E3hE
Friesta, 79 F 4 v AR Agdd AR B 03mM He0.E 3 A
Y& o' o]l 2443 viYFet it EA S flE wiAlE A8k, PBS
2 AHE 5, 70% EtOHZ A oA 1A17 5ot IAHA AL AEE 1A
7l % 40mM Alzarine red (AR) solution® 2 1023+ 943t PBSE Al &
gt § AA¥ JEE ELISA reader (Spectra MAX M2, Molecular Device,
USA)E o] &3}o] 56lnmolA] F3F=E =43tk 433 (Mineralization)
A gixzaed g WEE= Yehy sl

x 10%cells/well =2 6cm diameterd] 53 &

N

8. Total RNA #3 9 AF



MEE RNase free water® washing A% e % 1m¢l TRIzol reagent
(Invitrogen, USA)E A Zsle] & RNAE =33t £ 3 RNA £
200 ©] Chloroforms il icedl Al HEGA|ZATH7F 12,000rpmo. 2 U4 &2l 8t
o] A=l 5005 23T 05ml Isopropyl alcohols 71ske] -207T ol A
12228 AL F 12000rpme 2 10%7F 94 FEsidth A ds o
g 380% otz A stz 2 AZAZ T RNase free waterol] A RNA
E 5% -80TCelA #gstArt

9. cDNA A=

fxzat 2 AgdtoA zZbzh B2)3d Total RNA 9 1x0(1 pg RNA)O
dNTPs (deoxyribonucleoside triposphates) 2u0, DTT (Dithiothreitol) 20,
Reaction buffer 4ul, Reverse transcriptase (RT) Enzyme 1 unit/uf, Rnase
inhibitor 0.5x0 Diethyl pyrocarbonate (DEPC) 85 ¥ & &3 b5
37Co A 1%3t Incubationdtth. Primer’} Annealing 8= 4TCo|A ¢F 5
7+ wx3% tS, RT buffer, dNTP, RNase inhibitor, DTT (100nM),
Reverse transcriptase (M-MLV 200 unit/pg)S #7}ste] £33t o] 3.
42C oA 90+%+ Incubation ¥ F, 95TCelA 5&3F A= & F44
cDNAE A% PCRE 93 Template® AFE-3}%

10. PCR (Polymerase Chain Reaction) ¥4

PCR2 total volume 20x09] 10X PCR buffer, 10 mM dNTPs, 10 pmole®]

&5
gl om ztzke] A=t thdk Primer Sequence 9 oukS 2 AL Table 1.
I} 2,
Z ¥ PCR AHES 1.0% Agarose gelol A7|9%53t. A7|d% A

o|\



A 22 Gel-Pro analyzer 3.1(Media

= BandE Density &

Cybernetics. USA)= ol-&3sto] zZ}zhe] JH ko] gk o5 248
=3
11. SAA=
pal Wi+ FHIZE FASY

2 AFAYNE 3 3] o)A wkE AYHS AA
th A7 BAEAE SPSS 18.0 software (SPSS, Chicago, IL, USA)S At
&t o4 AtolE glst7] $13] One-way ANOVAE F3d3t%lal, o

¥ Zbol= Duncan®l WA S ol&ste] Alezt o4 atelE p < 0.01

10



Table 1. PCR primer sequence and PCR condition

Primer sequence

Reaction Condition

PCR product NCBI gene
Gene name Cycle K Numb
Forward Reverse Denaturation | Annealing | Extention size umber
number
5 —AACTTTGGCATT 5 —=TGGAAGAGTGGG . _ 55T 75T
GAPDH , , 38 94C (40%) N ) 382bp NT_039595.8
GTGGAAGGGCTC-3 AGTTGCTGTTGA-3 (20%) (50x)
5" —=TGGCATAGCAAC 5 —=TGAAGCCTGATC . _ 55T 72C
Collagen I ; ; 35 95T (20%) _ ) 204bp NM_000089.3
TAAGGGCCTCAA-3 CAGGTAGCCTTT-3 (40%) (40%)
5" —TGGCATAGCAAC 5 —=TGAAGCCTGATC ; _ 55T 72C
Collagen X ] ] 35 95T (20%) ) ) 478bp NM_000493.3
TAAGGGCCTCAA-3 CAGGTAGCCTTT-3 (40%) (40%)
. 5 —=TCATGTCCAAGC 5 —=TGACATCCATAC B _ 63T 72°C
Osteocalcin i ] 35 95T (20%) ) ) 223bp NM_007541.2
AGGAGGGCAATA-3 TTGCAGGGCAGA-3 (40%) (40%)

11



MC3T3-ElelA 7t2F F=5&9 SA497E sttt B 5437
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Figure 1. The cytotoxicity of TCE on the human normal oral
keratinocytes (HNOKs) and MC3T3-E1l cells. TCE did not affect the
cell viability and proliferation on both HNOKs (A) and MC3T3-E1 (B).

Cells were cultivated and stimulated with defined concentration of TCE

MC3T3-K1

for 24 hrs. Cell cytotoxicity was measured by MTT assay. Analysis of
variance was performed using StatView 5.0 software. p-values lower than
0.05 were considered significant. C, cell survial assay was measured using
Green calcein AM to stain live cells, and ethidium bromide homodimer to

stain dead cells.
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2. Alkaline phosphatase (ALP) &4 =X

ALP+= Za3 9 tialel #olsts a4h2A, Axedy Mss x
ZIAMEANA w2 FEE WA Hu A7) pH 8-10 oA Ao &A=
24 2 PRade FAsy] 9% A%
2 ALP 4% =43 A9 Fig. 2 9 2ol 10, 50 2 100ug/mL 5%l A
B oEA Z7b A4S HYon 100ug/mL FEolA 7H wol ALP &
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Figure 2. The up-regulation of activity and mRNA induction of
alkaline phosphatase in MC3T3-E1l osteoblastic cells stimulated with
TCE as the dose-dependent manner. A, MC3T3-El cells were
cultivated and stimulated with defined concentration of TCP. The activity
of alkaline phosphatase was accessed at defined time points. B, The
mRNA induction of alkaline phosphatase was accessed by quantitative
PCR after stimulation with defined concentration of TCP for 24 hrs. PCR
products were electrophorized in 1.2% agarose gel, visualized on UV, and
photographed. The quantification of mRNA induction was accessed by
densitomatric analysis using image] software. Analysis of variance was

performed using StatView 5.0 software. p-values lower than 0.05 were

considered significant.
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3. Mineralization =3

ZZAE H3E geldty] 98 Alizarine Red S stainingS ©| &3l &

colorimetric spectrophotometryS ©]-83}o] Fig .3B¢} #o] A3sE st
A 7, 14990 Fo4 AolE HEHHS e AtHp < 0.05). °]F HtEe
2 MC3T3-El°l 7F#F F=& 0, 10 ¥ 50ug/mLS 24A17F &<t A el st
osteocalicin®] 3% quantitative PCRZ g<l&titt. 1 A3 Fig 3CeF 2
o] 7}a} FE& 10ug/mL, S0ug/mLe AHEFAS wWl Fo4 AolE e
A (p < 0.05).

16



Day-0 Day-7 Day- 14 TCE (pg/mL)
= . . Contrel 10 50
1.3 'S -
E : e ; _
2 b53 08 oo i Osteocalcin —»
= ol P T
7 p-actin —
) 500 - 400
=450 - p=0.01 ol p0.01
& z ]
< 400 | £
2 pe0.01 T £ A0S p0.01 Ew
= 35 - - = .
3 l 880 [ 1
2 300 - i
é 250 =5 200
H =8
g 200 T = 2150
= --. =
$ 194 i E =100 -
£ 100 - = =
] 7= = "
E 50 -
= 30
0 : ’ ; 0 . - .
Day-0 Day-T Day-14 Control 10 30
S0pg/mLTCE TCE (pgfmlL)

Figure 3. The TCE-induced mineralization in MC3T3-E1 cells. A,
Mineralized nodule formation in MC3T3-El1 cells. MC3T3-E1 cells were
stimulated with 50 pupg/mL TCE for defined culture periods, and
mineralization was evaluated by Alizarin Red S staining. B, The
mineralization was quantified by colorimetric spectrophotometry. C. The
quantification of osteocalcin by quantitative PCR. The mRNA induction of
osteocalcin was accessed by quantitative PCR after stimulation with
defined concentration of TCP for 24 hrs. PCR products were
electrophorized in 1.2% agarose gel, visualized on UV, and photographed.
The quantification of mRNA induction was accessed by densitomatric
analysis using image] software. Analysis of variance was performed using

StatView 5.0 software. p-values lower than 0.05 were considered

significant.
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4. Collagen 3% =4

7t2 2% A8 Al Collagen 332 Fig. 4A9F #Zo] v% &A1 F7}
Bes Bom 50ug/mL FXEolA Controlel Hla] 60.92%9 = F7HE
Uetdlo] o)A AolE HATHp < 0.05). ZFAE] 27| 23} A%<

ALP &4 4 Aol At nprtA R 7t &0l 23 AE2] Collagen
=R

PYEL 37 AL 50 A8

N

o} o] MC3T3-El A|3e] 6zt wjgol| wE 3 x} mRNA 23 ok
S vebdl Ao & Collagen Type I, Collagen Type X % Osteocalcin® 3
tztell Ha =4 FE HA
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Figure 4. The up-regulation of collagen content in MC3T3-E1 cells
stimulated with TCE. A, The measurement of collagen content in
MC3T3-E1 cells after stimulation with TCE. MC3T3-El cells were
stimulated with 50ug/mL TCE for defined culture periods. The collagen
contents were evaluated by Sirus Red staining. B, The induction of
collagen type I & X were quantified by quantitative PCR after stimulation
with defined concentration of TCP for 24 hrs. PCR products were
electrophorized in 1.2% agarose gel, visualized on UV, and photographed.
The quantification of mRNA induction was accessed by densitomatric
analysis using image] software. Analysis of variance was performed using
StatView 5.0 software. p-values lower than 0.05 were considered

significant.
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