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TR FERIMY AF<Inle) A, ALl 2}

o

X, AobEate] 7h B X2 AAYe] &
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1) N|IZH[

Aol BlolZEMEF(hFOB 1.19 : American
Type Culture Collection, Manassas, VA)E 10
% fetal bovine serum(FBS, GibcoBRL, Grand
island, NY, USA)¥ 0.03 mg/ml G-418(Du-
chefa, Netherlands)e] %7} DMEM : F-12
HAM 1:1 Mixture(Sigma, St.Louis, MO,
USA) 207t B30 6-well wioXgAe] 2AAE
(5x10* cell/wel) & B39t} o]= 349 2%
2 100% w2210 95%2] 3719 5% C0.E
Alg: FeshaA wieksidet. uidale AErt 27
gk S2jo] ol wrlx] 24 HHo® wekslgla
A Bk 1:39 Bl&2 Algsisict

2) 82 FEEQ| |

Hxg 23R 100gs ez Eas)o]
gk23el| SRS 1000meell Yo 7kh, odakgk &
1500rpm®] rotary evaporator & 553 T} 1
TR SHANESle] 8.3g9] BHS o] A&
aiich 198 S5 10meell 430 stock sol-
utions WHEo] FEHRE s|MEIen 27 0.2um
9] syringe filter (Nalgen company, USA)ZE o]
3, Eqtato] ARgERTE

o M

[

2. A

1) NESA 5y

WAL Bl Aol ek o) A%
55 0.25% trypsin/EDTA®R Hal&) Wit &
TAT7IZ ME $5 Alo] 24-well plateol] 2t
welld 2x10° 7je] M¥7} Bortes Basisitt
AFe] ElofE AT 244171 B¢ 34T 2%
2 100% F=, 95% 5719} 5% COE AL 3

SR BjgSIgla 2411 F H AR ke AlES
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& wdheiRel s AA=AT. A F 1, 3,
79 Feot kst & MTT(3-(4,5 - dimethylth-
azol-2-y1)-2,5-diphenyl tetrazolium bromide:
Sigma, USA)-8 30042 zH}e] well ol #7fst
o o1 5 47 B widEIRIT). vk 5wl
Z A 20049) dimethyl sulfoxide (DMSO
;Junsei, Japan)E #7Fet] @€ formazan 2
e g3zl 5 96-well plate FOo=2 H7A]
ELISA #%17)(Spectra MAX 250, Molecular
Devices Co., Sunnyvale, CA, USA)Z 540nm
oM FF=E SAsITE

nf] AEulcy AP iz

1
AESRom, 2izte) ML 33 WA
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2) Cell spreading 58

Zyzte] 7o 9 FHlEl hFOB 1.198 fi-
bronectin®® coating® plateoll 2x10571% &
o7 E B3t 5 34T incubatordlA 4597t
ajeyslitt. wiE MRS 1xPBSE AjAskaL 2x
Fixation Solution(8% formaldehyde, 10% su-
crose in PBS)C& 308 &<t wgAAch 14
& 1xPBSE o] ¥H A3 o)L, 50xl boric
acidell crystal violete] =o} & €AE 50me?
Yol F31 158 Bet Ao Gt Hite
SRR ARG AES 7] FollM AEA
7)31 &v|74E ©]83le] spreading® ME & 7}
7k ZAsint.
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Rojkind(1979)5¢) ¥%g waalo] el

6-well BNl 2kt 1x10°70e] M7t Selvt
T8 B2 3 10% FBSE 0.03mg/ml G-4189]
7k DMEM : F-12 HAM 1:1 MixtureZ 9
Wzl R gk 29 1FoR wekshiA )

et WA = el 27l A4

(1pg 10ug 100ue 1mgS 3% <t viksIsit:
YA vk MES 7T Al vk wixet
IS5 AN AT, v wiRglel] S Al
E=2 AAs] 8l 1,500rpmellA 587 94 2
3 %5 10N HCl 3més 37Iskar, ZF M2 tryp-
sinfEDTAR 2eAA Al 22et § 59 Al
AskaL 3mé 6N HCLS Z71sisint. 1107Col 10-24
AIZE 7R AL TR 2t AlEE sl Al
= duplicationdle] 100p2 Z39Ic $bds] A%
AZ1 tHe methanol 50pbS 71k ol dilel
AAE w7k 60TAA incubationdldtt. 1.2mé
50% isopropanols Ho] W& HHES Salla,
20010 chloramin-T &7} 4of 1087 A8
o} 1.2m¢2] Ehrlich ¥H&- AlokS Hol 432 % 5
0CellM 90=7F iRt T 2ol Ajint. wrgd
A ek 24 stan- dard curve(0.0, 0.2, 0.4,
0.8, 1.0, 1.5ug/ml)e F= AXZ 310 558nmelx]
355 spectrophotometer (Beckman, DU-650,
USA) = 7315t

X,

4) Y QINIE0E N Alkaline  Phosphatase,
AP) Y =Y

Ate) EolERAEFE 6-well BIFEAll 1x
105cell/wello] H=% 253k ¥ 10% FBS7} 3
7k DMEM/F-12 1:1 Mixtureolx] ©d 245
o] A4 w7lx] 34C, 100% Hx, 5% CO, 37
& w7 lelM wiekEsint B "o A
I x| Atk DMEM/F-12 1:1 Mix-
ture®= 28] A4 ¥ 10% FBS, G418 384, 50
w/ml ascorbic acid, 10mM sodium B-glycero-
phosphate”} %71 DMEM/F-12 1:1 Mixture®ll
4 dalls FRrE kel izl
10-7M dexamethasone-e A7k, A8 g,
10ug, 100ug Ings=e] 3R] F2E55 1 &
712 39 B Az wiksioinh. duiEAzle]
At T wiRE AASKLL trypsincEDTAZ MYE
w2 & 1.5000rpmelA 627 YA Eefetitt. A

FHE APstaL 0.2mee] Bitel SHE Ariete]
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Table 1. Uucleotide sequence of the primer used for RT-PCR.
Alkaline 5'-CGTTCTCATACCAGCGAAATCAGCTT-3'
phosphatase (475bp) 5"-CTCTCCAGAACATCACCCTGCC-3
Osteocalcin 5-CATGAGAGCCCTCACA-3
(310bp) 5"~-AGAGCGACACCCTAGAC-3

Table 2. The PCR condition used in this study

Temp. Time

Predenaturation 94T Smin

Denaturation 94T Imin

Annealing 55T 2min

Polymerization 72T Imin
25cycle

Zavt Sl |2 dEsiict. 7F Al deglel 0.1md
o 0.1M glycine NaOH buffer(pH 10.4) 0.2ml,
15mM €| p-nitrophenyl phosphate(pNPP:Sig-
ma, USA) 0.1m¢, 0.1% triton X-100/saline 0.1
i} B FHT 0.1ntE F Egslo], o] weE
& 37°CelA 307t vidsisitt. 0.1N NaOHE 0.6
m¢ H7Rgko sy olE Whe-S FAAZILE HidkE A
X 96-well BiFHAl] £7]aL p-NPPe] 7}t
3= 410nm el ELISA readerdllr §4%o]
2jol2 VERNH, pnitrophenol (p-NP;Sigma, U-
SA)Z 7IE gro®m o83t Blds ey BCA
protein assay reagent(Plerce, USA)Z AF&3}o]
A9 e, AL- P #X4%= nM/30min/mg of
protein® 2 ¥AIE

3

H

6-Well HiFEAI) 1x10°7He] AE7} Solrpes
St o 77t A eEs 2197 viksisih Ex-
tracelluar matrix mineralizationg f=3}7] 9
s 1994 = 9, 4dmM/L NaHPO:E #71siA
uleksli o™ Alizarin red sulfate(AR-S, Sigma)
A WS ARESIRIC 21Y0] | uiRIE AAs)ar,
PBSE MEs13r) Ice—cold 70% ethanol® 3]

b B9t 4T A8 ethanolE AASH =

5 Ua%

e
J
0

O
T

iv

L
X
N

]

40mM/L AR-S(pH 4.2) 2 220jA 105 st
AEIITE AR-S 248 A7 shal EiERaE 24
2537 33]0ll Z2A AFEINTE A HES 85t
o= Hlul FHs] fJsted digital color camera
(Nikon E995, Nicon Corporation, Japan)& 2
Fe T T ol ARHeE wlEsl) flEle] 10
mM/L, sodium phosphate(pH 7.0)9 10%(w/v)
cetylpyridinium chloride’} soRls 4988 o] &
& AUFRE e AR-S9] g 562nme] T4
LofAf gi%le™ AR-S standard curve: 7 &

o2 AHgssit

6) QTING ZRRL HIS(Reverse transcriptase

polymerase chain reaction, RT—PCR)

6 well plate2] hFOB 1.199] 10-7TM dex-
amethasone, 100ug/m{ E3Q1 HFHES Wol A
AAZE vk 3 Trireagent(Invitrogen, USA)Z
total RNAE FZ8l5itk. 2% RNA 1.0ug)
Oligo dT primer 1.0pgs E&3+ 5 70T 5
1T A 9ellA 28l § SRS 9 8l 50
=2 WHEo] RT PreMix tubel] 2%t} o7&
cDNA e #8] 42Tl 60%7F, Reverse
transcriptase HIZASE $lal] 94TCoIA] 58

HES-AlAH cDNAZ $Hd819
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Table 3. MTT assay on safflower seed extract

in hFOB 1.19. (Mean+S.E.)

Day C c' 1ue/mt 10pg/mé 100pe/mt 1mg/mt
1 0.25+0.00 0.29+0.00* 0.26+0.01 0.26+0.01 0.27+0.01 0.27+0.00
3 0.68+0.01 0.7920.03" 0.76+0.02 0.77+0.02* 0.79+0.00* 0.77+0.01*
7 0.94£0.01 1.000.01 1.00£0.01 1.05+0.03" 1.05£0.03 1.06+0.02

* Statistically significant compared to the negative control(p<0.05).

C (negative control): added distilled water
C" (positive control): added 107 M dexamethasone

o]&A A& ¢DNA 409t 20pmole®] primerZ

DNA polymerase, dNTPs 2 reaction buffer

So] 3k Premix Tagdl B3 5542 U3l 50

W2 T=0] thermal cycler® polymerase chain
reaction(PCR)-& Ala¥alaitt. A primere] <
71g3} 27], PCREAL oleliel 2K Table 1,
2). PCR AAEL 2% agarose gel’dollr #1719
52 288k 0.5ug/ml ethidium bromide= 4
3] Transilluminators UV(Vilber Loutmat,
TEFX- 20.M, FRANCE) 2.2 21551

AE 8k, olEe] B
BAREAY (One-way  ANO-
HAsH e A H4A4e

Tukey testZ o]&3te] X889t p<0.05).

Figure 1. MTT assay on safflower seed extract
in hFOB 1.19.
MTT assay was performed after 1, 3 and 7
day incubation.

Ei: Vertical bars represent standard error of each
g:o‘*m independent experiments.
miooe C (negative control) : added distilled water
@i%  C*(positive control) : added 10”7 M dexame-
thasone
* : Statistically significant difference compared
s with the negative control(p<0.05).

M. A5 97
1. NZZA 5Y

B30 =5 1ug/ml, 10pe/ml, 100ue/ml, 1mg
/mbE Abe] EjolZRAER Fofsle], 14, 3
o, 74 Ao F4 HAEE ke ZAa 1arolA
Frofgh Aol gISAIRE 3U TR} TUTellME 10
g/mt, 100ug/me, 1mg/mie] Z39] FE58 F
g AdwelM o3k e e WERI
t} (Table 3, Figure 1)

L

2. Cell spreading &7
Z3)0) FEE 1ug/ml, 10ue/me, 100ue/ml, 1mg
/s Al HlolZmM T Fojdle], 1Y, 3

o 799 spreading® MTEe & zzh =A%
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Table 4. Cell spreading of hFOB 1.19 treated with safflower seed extiract(Mean+S.E.) (relative

number of spread cells)

Day C ct 1pg/nb 10zg/mé 100ug/me 1mg/mé
1 33.67£1.47 39.00£0.70 35.67+2.86 36.670.82 38.67+1.08 37.33£1.08
3 49.67+1.47 57.00£1.87 54.00+2.55 55.33+2.27 58.67+0.82" 56.33£2.68
7 67.00+2.12 84.00+1.87* 80.33+2.947 82.33+0.82* 83.33+0.82" 79.33+1.47*

*Statistically significant compared to the negative control(p<0.05).

C (negative control): added distilled water
C" (positive control): added 107 M dexamethasone

Relative number of spread cell

1 3 7

23} 1970l feld Fol Mol edgkor],
39FM = 100pg/midlM, TUTANM = BE T

oA Foldt 2715 Bitt (Table 4, Figure 2)

3. Collagen synthesis analysis

B30l =25 1ug/ml, 10pg/ml, 100ug/ml, 1mg /
e FoIdle] 3dE2t vikeh Alge] EjolZmA| s
o] weld s APE JJrC’ﬂ/\ﬂ 10ug/me, 100ug/md,
Img/mee] B3Rl FEEZ Foigh Aol /¢
9] S7Fe VeIt Table 5, Figure 3).

4. ANy AMNEUR2L9| Y= 5Y

Z8101 25 1ue/ml, 10peg/ml, 100ug/ml, 1mg
/miE Aol ElolERAET Foisle], 4A

Days

Figure 2. Cell spreading of hFOB 1.19
treated with safflower seed extract

2 Cell spreading assay was performed after
o 1, 3, 7 day incubation.

ﬂgﬁg Vertical bars represent standard deviation
mig  Of each independent experiments.

C (negative control): added distilled water
C'(positive control): added 107 M dex-
amethasone

* ! Statistically significant difference com-
pared with the negative control(p<0.05).

= ALPY] Pe A3

A 230l FEE IOﬂg/mE 100ug/miE oI5t
AN st o] S71E AT (Table 6,
Figure 4)

5. & &Y

Alge] eolaiAlETel SRl FEE 10ug/md,
100ug/miE FoI3h 5 Aslshel 24E ARksier A
gzl Blsled 10pg/ml, 100ug/ml Aol
I3l S7RISAIEHp<0.05) .(Table 7, Figure 5)

TIP3, AR-SE GAE M3jsl A8S Setow

Hlwslgle o, AU vlasle) oMduizt
3 10ue/ml, 100ug/nt Aol 2708 Ame
TE H2ItHFigure 6).
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Table 5. Collagen synthesis of hFOB 1.19 treated with safflower seed extract (Mean+S.E.)

Cc

C+

1pe/nt

10pe/mé 100g¢/mé 1mg/mé

5.1+0.15

7.93+0.33"

6.01+0.21

6.72+0.22* 7.82+0.28" 7.78+0.48*

* Statistically significant compared to the negative control(p<0.05).
C (negative control): added distilled water
C' (positive control): added 107 M dexamethasone

oD

O = N WAOTO N ®©O

C+

g 10ug 100ug

Figure 3. Collagen synthesis of hFOB 1.19

treated withs sfflower seed extract(ue/mg/

mi).

Vertical bars represent standard error of

each independent experiments.

C (negative control): added distilled water

C'(positive control): added 107 M dex-

amethasone

* : Statistically significant difference com-—
pared with the negative controi(p<0.05).

1mg Conc.

Table 6. ALP activity on safflower seed extract in hFOB 1.19(nmole/30min/mg of protein)

(Mean=S.E.).
c ct 1ue/mt 10p2/me 100ue/mt 1mg/ul
0.1240.01 0.17+0.00* 0.14+0.01 0.16+0.01* 0.18+0.01* 0.15+0.01

* Statistically significant compared to the negative control(p{0.05).
C (negative control): added distilled water
C" (positive control): added 107 M dexamethasone

0.2571
027
0151
o1t
0,057

C

C+

1ug 1 0ug

1008

1mg

Conc,

Figure 4. ALP Activity on safflower seed ex—
tract in hFOB 1.19. ALP activity was perform-
ed at 3 day after confluence. Vertical bars re—
present standard error of each independent
experiments. C (negative control) : added dis—
tiled water. C'(positive control) : added 107
M dexamethasone. * : Statistically significant
difference compared with the negative control
(p<0.05).
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Table 7. Calcium accumulation assay of hFOB 1.19 exposed to safflower seed extract

{MeantS.E.)
C c* 10pe/mé 100ge/mé
161.76+21.82 335.45+15.17* 260.88+26.41* 337.72+13.28*

* Statistically significant compared to the negative control(p<0.05).
C (negative control): added distilled water
C*(positive control): added 10" M dexamethasone

400 1
350 |
300 |
250 1
200 1
180 1
100 1
50 |

(I1BM/ I/ JoAD S—d

C+

10ug 100ug

Conc.

Figure 5. Calcium accumulation assay of hFOB

1.19 exposed to safflower seed extract.

Vertical bars represent standard error of each in-

dependent experiments.

C (negative control): added distilled water

C'(positive control): added 107 M dexametha~

sone

*  Statistically significant difference compared
with the negative control(p<0.05).

Figure 6. AR-S staining of hFOB
1.19 exposed to Safflower Seed
Extract.

The mineralized matrix was stained
with AR-S for calcium accumula-
tion.

C: negative control

C": positive control

10ug

1001g
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6. RT—PCR

RT-PCR A4E9] agarose gel “golx2] 7]
9EF A= Figure 63 2t} slol2RAZd] &
3Rl F57 100pg/miE Fo3k Agwox Lol
A3 ks g (ALP, Figure A), osteocalcin
(Figure B)9] mRNAZES 28 4= qI9lct

V. 88 X W

AFABE AFAT] ojs] A AxE, F
i, wWeld 9 X zikele AFEAS AY
N7ezH Bae] 7)5g BEs fAF 5 Y
ARl 7 $AS HTEY Bus T
olct. 2

AZT AERES PYAT7] Y B EaE0]
olg5)1 glon & o] men HA% Zo Hug
DB M%ﬂr ilzzsu WS sl 54

A7} AlEslel giet”
07 TRt AARIRIE K3l A
HhHo] o] A1Elar 93l bone

morphogenetic protein(BMP)Z o] 83le] 2|5

Nt

15
FA G AP mdo] AlEE T gk 81
b ofo} 22 ARIALE sy Fjlste] AlE
o 23ke A AF Zﬁe AANZ17] Sl
M A el 4Rs] s eE /R s, o]

& g el Al thek ﬁ’d Q1 Fakgo] Ayl
HE7E glof ARgo] ApAlE L 9

SA7RE Felstel A ARgH o2 ekl 7
o QI Zaprt Qg H o] ool T v
Z7Vsla 9Jom ek o7 AJR-S L ST
aits Tt mHol O]-FOV]J— et 53]
= Al Zapt vk dejdl Falklell dhaf o
o e B & ARl R Al 4R

o355, B 178 ok sk 977k

(o]

=

e
>
s
2,
>
>

el HlobE AT F2le)

S TS 3 A S22 10/, IOOug/ mé,

lmg/mee] FERI FEEE Foigh 39w} 797
AN Frefgh ] S7HE JERIATHpC0.05). F
o] TN AHE Sz T3] FEES
Fofelel AEZAE A7E T £ & 599
A FARE Ao Balom IS STk
Aze] SAEARNA o] 25 F4E 5
A& VHERER o= & A9 270l =35 %
Aog ALREIIH.

ZAe]l M¥EE= fibronectin, collagen, vi-
tronectin, laminin, tenascin ¢ TSt A
94 71 (extracellular matrix, ECM)3} #3laz

o o]#dt MFE-ECM 71¢] A& AE-& ofe]
7].;(] Ag€6P14 54/\1-_4 zx%o}] =3k oﬂt‘sa S it}
Ao ECM7Ee] 452h8-2 Al = ECM

off thgh 4~&Aell o3l o]Foix|=H ol AELd
M FEA-ECMRE, AR Ulellxe] ~&A-ECM
Zh Aol F=EARAIE W =AY s
£9] transmembrane 42X in vitroolA=
attachment, spreading, Z12]31 focal adhesion
o] g4 59 3@741& TEE 5 Ik Attach-
mente AlET] EAlek= 8419k ECM #ARE
of HlwH ‘—’F?} Z1stedol] o5k A O RA AL
7} ECM Ex1E Z70l dAsk= 3oty ECM
S QA FEAlE MET oA Az gREE
clustering®] %loib’u— 1 A3 ECM #AF AR
W 24 A5 AE-S frieste] KAk Mt &
U]%‘EMW 7]%‘3 ‘iﬂl’ U M| HFo] F7kst
=3t} 71”9 spread-
+ ECM —rXP} I FEAE T3] A
3 %ﬁﬂr Ad== F9191 focal adhesions &
A&t AE7} 718 aAET) Be X E ]
A5 AgHe M7 ECM 240l F-2Hattach-
ment)=l°] spreading== #4E o sk, o
& spreadings GAlBIA MFES] A oAlE
th® B 7o) cell spreading assayoﬂ/ﬁ 3t
A= TERl FEE 100uy/mE H7Hek sl
Al T BE FEollA] Tr-Jtf ’kf" =7t

= HHp<0.05) AEe] Fgael Zakel 5
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v

100pg/mé

Figure 6. A : mRNA expression of ALP on Safflower Seed Extract, B : mRNA expression

of osteocalcin on Safflower Seed Extract.

EEo] 384N AAE vkl AR AlEEU
AxA] YIS kA ksl a(al-
kaline phosphatase, ALP) #Hlo] =& A
571 (mineral) o] 324, 13
8l f71714(organic matrix)<
& AdeelA Edshks ZleR Qo A
ALPE 719051 dl=Hl2s 7iialste] 435}
7F o] FofAl= FRelA maA 0w Shhlel2e] &
=2 PIIE EAaEA, AE7)E calcium
phosphate® ZZA|A M3)3E fxdle 715S
et 9eA ek 19989 & 572 #e]
FEOIA AMHE 2FE AR 3R S
BS Al ALP 39 AolA 1pg/mbt
Zsroll wlsh oF 2n) A% Img/mba-S oF 5u A
frolgt 3718 ERIvta gkt Qe & A
AN Algte] HlolRA T T38RI FE=
pg/me, 100ug/miE Folgk AgwolA folgh 5
9] F7He ESTE ALP} tiEo] 7z Al &
a3 7)dR Agehs wdd g Fsikle] B
= kS doln ] 98 hydroxyprolines ol&
sto] AR A% A9 FER] FEES 7o
sk AgaolA] frelet Y] FHE Vel
oA F7kEl ALP 47 wld e A7)
Zlo]| calcium phosphate® J2A17 = PAde] &
A sho @i M33lE frsle] 23 Axe &
slo} ool 8% IS & Ao Ak
B oAM= BEst W T AusA AeE
dolll7] $fate] AR-S GRS ARBSIIET, &
3R] FE2EE Foldh oM M35t AhS At
Az} FefsA F7reion S]tog Sk A3
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8 Ade B2 % 4 ol of A

geietn B 54 % AlEe] AANSE gl
Aze) W, WA, U, ¢ ae] o] 58 %
8 Wnlgow #el & B 5 9l 53] AR-S

eddish-orange complexZ &A1= 7R
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-Abstract-

A Study of Safflower Seed Extracts
on Bone Formation in Vitro

Seong—jin Lee - Ho-Chul Choi - Ki-Jong Sun - Jae-Bong Song - Sung-Hee Pi
Hyung-Keun You - Hyung-Shik Shin

Department of Periodontology, School of Dentistry, Wonkwang University

The ultimate goal of periodontal therapy is the regeneration of periodontal tissue and the
repair of function. For more than a decade there have been many efforts to develop ma-
terials and methods of treatment to promote periodontal tissue regeneration. Recently many
efforts are concentrated on the regeneration potential of material used in traditional medicine.
Safflower(Carthamus tinctorius L.) seed extract(SSE) have long clinically used in Korea to
promote bone formation and prevent osteoporosis.

The purpose of this study was to examine the effects of SSE on bone formation in human
osteoblastic cell ine. Human fetal osteoblastic cell line(hFOB 1.19) was cultured with DMEM
and SSE(I1gg/mé, 10pg/mé, 100pe/mé, Img/ml) at 34°C with 5% CO; in 100% humidity. The
proliferation, differentiation of the cell was evaluated by several experiments.

Cell proliferation was significantly increased at 10pg/mf, 100ug/ml, 1lmg/mé of SSE after 3
and 7 days incubation(p<0.05). Cell spreading assay was significantly increased at 100xg/ml
of SSE after 3 days and lpg/mé, 10pg/md, 100pg/mé, 1mg/mé of SSE after 7 days(p<0.05).
Alkaline Phosphatase(ALP) level was significantly increased in 10pg/ml, 100pg/m¢ of SSE(p
<0.05). Collagen synthesis was significantly increased at 10pug/ml, 100pg/mé, 1mg/mé of SSE(p
<0.05). A quantified calcium accumulation was significantly increased at 10pg/mé, 100xg/ml of
SSE(p<0.05). ALP and osteocalcin mRNA was expressed in 100pg/mé of SSE by RT-PCR.

These results indicate that SSE are capable of increasing osteoblasts mineralization and

may play an important role in bone formation.

key words : Safflower Seed Extracts, hFOB 1.19, bone formation
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