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Il & A= S
1. MiZHH S

ElolE E A X F(hFOB1 1.19 ; American Type
Culture Collection, Manassas, VA)E 10% fetal
bovine serum (FBS, GibcoBRL, Grand island, NY,
USA)9} 0,03 mg/ml G-418 (Duchefa, Netherlands)7}
A7Fe DMEM : F-12 HAM 1:1 Mixture (Sigma,
St.Louis, MO, USA) 2 mio] 3] 6-well vl & 2]
AR MES x 10°cell/wel) & B3t o] & 34T
o] &5 % 100% FEZAA 95%2] F7]9} 5%
CO. & A% ot sttt v e Al
7F RS F20] dold w7bA] 24 THHo 2 wE
AT AT Wi R 1:39] ¥l &= Al st

2 Bt Bl ZH|

Aol ARgEF Lo 2002 19 AR Ak 8
SR gl A TR, SAFE(WKS02-13)
2 gFdisha oFstlE FE Ao Bk o] Qi)
Azsla] A 2712 kgS HThE(5 LE 24
Zb Fok 23] 7Hd &3 ol oJAS Wiks
Z3tgrh dof vighe I (196 @& 60% 43
wek2 o] L3 A]17]|al n-hexane®} dichloromethane
0 2 FAA 0 & Fulshsitt 60% 74 WERE S
A Z8FsEs 3 S/l €3 A17]1 2 butanol &
okt zt & B8 FsER s
A A& G e, n-hexane, dichloromethane &
butanol #8&o] Z}2t 45 g,6.7 g,56.0 g AojF T},
E A M+ dichloromethane B2 E(d-2 3 &)<

A3t

3 MEEYE 5T

BlolF A E-E hemocytometer2 A|EFE A|o]
96-well Bl %4 A](Falcon, Division of Becton
Dickinson and Co.,, Lincoln Park, NJ, USA)2] 2} well
T 2 x 1058 A|E7} EoPteE BTt o &



349 &5 P 100% FEZANA 95%2] F7]9}
5% CO. & A& FFaHAA wjdet § 7344 o
& HEE AAF) Y3 A g westa APl
=100 ng/ml, 1 ug/ml, 10 ug/m &) d-E3EE H7}
331 )27 DMSO(dimethyl sulfoxide; Junsei,
Japan)& ¥o] 29, 4, 647t vjFB ATt YT
A7ko] 738+ F MTT(3-(4, S-dimethylthiazol-2-yl) -
2, 5-diphenyltetrazolium bromide ; No. M2128,
Sigma, USA) -89 200 M A& Z42te] wellol] 718}
o 4AIZHER vl oFskglT) M w5 wi g A
At A formazan Y-S &34 7171913
DMSO 200 #E ¥ F ELISA analyser(Spectra
MAX 250, Molecular Devices Co,, USA) & 540 nm®j]
A FREE A3

4. iy Qiptedtim e 5

BHolFEAEE 6-well v FH A 1x10°
cell/wello] HE2 B3 ¥, 10% FBS7} 3714
DMEM/F-12 1:1 Mixtureo}A] $+d WA)Zo] 34
w7hR] 34T, 100% FE, 5% CO,F7] EF Y]
oA wiekstgch ©d WAZFo] FAH F A E
A A3} DMEM/F-12 1:1 Mixture©. 2 23] A3 &,
10% FBS, G418 8AA], 50 M/ml ascorbic acid, 10
mM sodium f-glycerophosphate7} 3 7} €
DMEM/F-12 1:1 Mixtured] 24 Ui2TolE d-#8
B8 A7 g BFEeH, ¢ izl
=107 M2] dexamethasoneS H7}3FaL, AP
100 ng/ml | 1 ug/mi, 10 ug/ml &} d-B-HE-E H7}st
Bagt 539 Fok 22 wiokskalet, YR AR
o] A\t F wj R & A A B}, typsin-EDTAR M EE
B A)7]1 1,5000 rpmol| A 687 4] #2138k
Arzel o A AL 0.2 mo) BEE FHTE W7
e 20 2472 3t 24 X @8
0.1 ml 9] 0,1M glycine NaOH buffer(pH 10,4)0.2 m!,
15 mM ¢] p-nitrophenyl phosphate(pNPP ; Sigma,
USA) 0.1 m!, 0,1% triton X-100/saline 0.1 mi $} 7t
HEF5 01 mE F EHS, o] ¥E-EE 37T
A 3087F wieFst it 0.1 N NaOHE 0.6 ml 37}3t
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S 2M o)E g FAANAE v HEE %-
well v FE Ao AR p-NPPE] 7HE3E 410
nm 3742] ELISA readerdl|M F3520] jo] 2 e}
1} p-nitrophenol (p-NP ; Sigma, USA)E 71& &
o7 o) &gt} T AFEE BCA protein assay
reagent (Pierce, USA)E AHE-3te] 4819, ALP &
A% nM/30 min/mg of protein © & UERN AT,

5, M=i5t Hy aat

6-Well WjFgAlel 1x107]¢] ME7} Bt
Bes 3 24z AR FTE 2197 v F3rA
Extracellular matrin mineralizations f=3}7] $13]
21 wjkr|zte] =7l ol& e 4 mmole/L
NaHPO«E A7} A w3t e Alizarin red-
S(AR-S) FM L Stanford et al2¢] WHE-& ARE3IS
t}. 21¢0] At F wjAE A A3}, phosphate-
buffered saline(PBS)E A28t} Ice-cold 70%
ethanol2 A7 et 4C oA TA AL ethanolE
A A F 40 mmole/L AR-S(pH 4.2)2 L4 10
B 2ol JAstgth ARS §4E& AAL BEF
Forr 242874 339 A AFstgct 944
BHo A& E3 W £ 10 mmole/L sodium
phosphate(pH 7.0)9] 10%(w/v) cetylpyridinium
chloride7} HolQlE §94& o] &3] P F-HE o
AR-S9] FEE 562nme] FFEAM ¢ AR-S
standard cuvets 2 A& AHE3H Tt

6. BHEY

EATH G4 YBAEAH(ANOVA)SL -
test o] 88k p ¢ 0,05 FF oA EA8}H.

I, 91 A

1. Dichloromethane EE|E0f Cift M=8
= WAL

golF B A thE d-FEE 100 ng/ml, 1 ug/



Table 1, Cellular activity of NFOB1 treated with the dichloromethane fraction of Phlomidis Radi{DFPRYMean+S D)

Day control 100 ng/m! 1 ug/mi 10 pg/mi
2 0.2181+0,02 0.250£0,02 0.236%0,01 0.233£0,01
4 0.5841£0,06 0.648+0,01 0.634+0.01 0.632£0,01
6 1.028+0.05 1,162+0,10* 1.080£0,04 1.062£0,09

* Statistically significant compared to the control(p{0.05).
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Figure 1, Cellular activity of hFOB1 treated with the dichloromethane fraction of Phlomidis Radix{DFPR) at 2-

days, 4-days and 6-days of incubation

Table 2, Alkaline phosphatase activity of hFOB1 treated with the dichloromethane fraction of Phlomidis

Radix\DFPR}Mean+S D)
negative control positive control 100 ng/ml 1 ug/ml 10 wg/ml
0.199£0.01 0.279+0.02* 0,260+0,01* 0,266+0,01* 0.278+0.01*
* Statistically significant compared to the negative control(p{0.05),
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Figure 2, Alkaline phosphatase activity of hFOB1 treated with the dichloromethane fraction of Phlomidis

Radix(DFPR)
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ml, 10 pg/m ¥} NZ2FE 7HI A3 NEBHE
o] A% FatdA 2, 4, 64A o EF 100 ng/m!
o) 7V & AZBAEE B 2897 4¢
T E FATRHOR 4] e A U
2] ekgkont 697 A$ 100 ng/ml o] FEA
SAAHCE foQe] v HAE Ve
(p€0.05)(Table 1, Figure 1),

2. Dichloromethane B&E0f Ciist &7jd 2l
fEdfEa 5

d-®8E 100 ng/ml, 1 wg/ml, 10 ug/mi-& Blo}F R
Mo Fojstd, FR AT AR o] doluhe F9
oM 44 Akl FE SV AlPY] ¥
Ae EA3 A7 ST ]St BE TollA
SARH O Z frode] e AHE Ul §
S7} S7FFAA ALP 4350l F713H 10 ug/mi o)
A 71 B8 ALP 438 B GTHp(0.05)(Table 2,
Figure 2),

3. M=iS HE

Elo}F A ¥ of| d-EYE 10 ug/ml-§ T3} 21
A RHjFE ¥ M3istd 44 vds A% &4
AT 10 wg/ml AT BFo)A FANRTo
|3t 43|38} Z-o] F71eh= 2} vehsion
o] A FARH R FYA4E Yet
{(p(0.05)(Table 3, Figure 3, Figure 4),

v, 52 9 2

AFA% g3 I E AF2H YL AT A
2o gE A e e T AF 830
Ao 3ol 9F0lA ghort, Zefels g E B8
ol ABE 71hE B0 o) F o]aAe) AN
3 ApetetE AREA AFAY A 2ol8lY X
HjAEte] ABE 7IthshE e4E0] AHHT gle
o, 7)o R R e g X523 QYT HgHe R
o] Sl FoAE B AFANARY F4 &

Table 3, Mineralization assay of hFOB1 treated with the dichloromethane fraction of Phlomidis

Radix(DFPRYMean+S.D)
Day negative control positive control 10 ug/ml
21 164.5+17.68 280+12,73* 317.5%£9.19*
* Statistically significant compared to the negative control(p¢0,05).
*
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Figureure 3, Mineralization assay of hFOB1 treated with the dichloromethane fraction of Phlomidis

Radix(DFPR) at 21-days of incubation
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Negative control

Positive control

Figure 4, Alizarin Red Stain of hFOB1 treated with the dichloromethane fraction of Phlomidis Radix(DFPR) at
21-days of incubation, The mineralized matrix was stained with Alizarin Red-s for calcium, Stained

cells were photographed

F5FE FANTIE Foo 23 LR Tl g
A AY el #4E Bola 9t

EG YRAAE 0] 83 FE Tl Uit A=
ANF7rek A B A A ol g #4Jo] STk ¢
€ 830 2 JR-& 43l 1 53E S8l
= go] o]FoJA1 glon o] & HEOZ o7
ZAFEo] BuEn g} 25 B g A
HEFZES FAHROR 3 gt FEA, Ak A
T8 oH Fol i AlA=E e EFH 25
¥ AR H2ARA S5 B33 FEES Zea
Mays L& 2 Z3lx 57}, 253 Aukxel 74
&, AU 459 24, Aolraxe AW
59 G7AHE nleko 2 3lo] AEslE o] ATy
a3l

a3 oA ESEE o] AlEER AT
B3 g A5z AP BEA 2 s AFE
e BIE & 471 Ak FZ7HA] A $3)9
8 AT ARZE 3580 AFARA xS}
ZEARS 71574 843 L M TS AL
A AREZe] P4 2R ERE Hlgh gl 33}
FEE Aol o] S7HE ALPY] FAJL ML) 7
Z ¢ calcium phosphate g F2HAA 2349 8 9
L o= MI3lE FE3te AFAUAE ¢
ZE AR £3}9} Aol BodFho] W F TP, o]

Sz of gy AAAEe] AFEAE X BAZ A
7] 93 FHAAL 9lon o]5L 2 7|7t
TLAT A AREHol AEA 5L AYEF
0 2 kg3t 37} Q1A H o] v mA F-2Hg- glo]
ATFA7} 7Hed A 2 7l ek @ 4 gl

£ AF9A AFE-3F & Phlomidis Radix)<
Phlomis umbrosa Turczaninow(Z-Z3} Labiatae)$)
HelE7] 2 B2 AhgEes ST, A
S, ADS0IETR), A0 4N 5o 2 A
£ §9L FIASGEaneE)sH g9 F
BGEF)RE 5] 3lom HeElEAH BT M), &
SHFWH RIS SSHER)L FSHE)3t
£ %0 A2 1 oo AR Z(FigA ) o
3 S A F(i)E BAIBIAL o1 -F-E QlolH Al
BGE)S WeleA st AW g0k f i, 29
e, Pix)E X 83k A7) Qlrar g

£ A7dA AZEAAEE AR 3 MTTE
A A3, glolZRAZ i3] 294, 4R = &
re] FAITH frol 4L gl 100 ng/mi oA 7}
T B AZEYEE B} 23 6dANE o
Al 100 ng/ml A 718 B AIZZHYEE B o
o] A= FAITH 22 {94 Ve TKTable 1,
Figure 1),

ol2jgt AHolA B R ejopZ A x| th3h



d-EEE] A2 F AEEHEY F7H= 27
AT FAGA NN d7 & Y & Urk=
RE& VJERT o) 43 ¥4 279 =&
F o2 AlREH.

AT F71AE ALY, vl gede 14
= v m A A ©ilE & Alkaline phosphatase(ALP)
£ 160 kDa glycoprotein®] EME BAAEA 2F
EFAAE, AZFEMAAE, SAE, ESTAE
oA FHHY F7)¢14t dAH2E ThE-a) 3t
337t o] FojA & K9 olA FAH LR Qlite]
29 FEE FIIE AAWEN, TS 7| H |
calcium phosphateE 3 A|Z1 024 X 35L&
S8k 71598 20 De Bemard(19829% 9
714 QAEFHELTE FAHO R QA FEE
S7HAA AL Ao 2 HFAT|AL o] Fe]
ZadgATE 7HIEA il Ao) A 3)3te] 8
o 2ol g8gg gria it ol SHHE ¢
Wye Zadd e Adshe 42 e 7MY
FarsRRIs| Mo Tt sto] & EAE Kol
w2ol], ksl s A AR A F e Ho g 2g3t
I o) A3 g3)e} e AR T HoA"
Roltt,

B d7ME d-BYE 100 ng/ml, 1 ug/nl, 10 1g
/mi-& BjolE BN R Foste], S H G5 Yol
ojuke B HA T4 Qo] g F7H
71 G714 QAR E 4 RS ST A
HolZ RAXNME d- B EY T2t S/1ETE
714 R EA 0] FUHEE AHE UE
WA 10 wg/ml & FAT ASoM 7HE B 7
BT AUz vlgte BZE oM SAE
o2 Aol e AA7F e th(Table 2,
Figure 2),

Krzysztof §292] A7 A3l J3d & P4 4
£ 7k ARl E ALP EAo] ¥ ¥vhd, & WA

F8o] gl MR A= ALP 4o] Yrla Hug)]
t} & ALP7HE 84 TS 71 A tig B2
A2 frgsirka F3ch

d-EYES HolF A X H3te] F7HE F
714 QarRs gl e AEe] 718 calcium
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phosphate® HAAA FEA2] o 9¥& o =
A 231318 fEdte] 2FA X B3} Ao 5
23 715E 8 Aoz AlmE

Mukai§(1993)9] dPelxe AHe) =2AE
I ES} FAEAEE 9 nYr|dH AT
(matrix vesicle)7} &3}, o] AHo] 441313
Ao AATZE 2§ BEsa, AFAdAZY
e AL E3}8le] S AR 22E B4
& 4 U FATH) E(osteoprogenitor cell)7} E3)
Foha A5}, Ramakrishnan $(1995)& 4
33} Z2HPAHAA LS AR TFE3, o8]
W HMELET} 2D GEg o]& v, A3
AEe) B2 N7} FF5E o] FE F47F et
Al Ak shTke,

B Ardde d-E8E 10 ug/m-& BolF AL
of Ak & 2147 vkt WA A3gl 2
Ag FE3FEY FHUNREH AP BTN
Uiz Hlste] A3} @ge] sk 23
7} vebton o] it BATHOE fo4e vt
et Table 3, Figure 3, Figure 4),

A3jgl AHE #F3) Y3 ARE-g Alizarin red
S G M| PeEry EA BA S xR A
ARG Gazt] Axe 29X, ¥, FHE, 3
Ho| Zo] 5-& BuHv|Ho 2 EY F N &
glch-4b L} Alizarin red S GAH L von Kossa 4
Aol viE] Zgg ERlshet gloid ARl
i o] Alizarin red § GAH-L Lol Fol3}A vt
23l g3t L3t reddish-orange complex&
#3317] HiER] ¥kl von Kossa GA4H-& ol
9] phosphate$} carbonate, salts& S H3= silver
reduction technique & 2, Alizarin red S GAH
2% Aax ¥Rlo] otk A& sttt

E I72T £ d-FEEL HolFREA X
ANEZATH G714 QMg F9E SV
I, F2-8) AN FES EAE BYo 2N F9
P R L AFAA ) EHE AE & 5 3
AL AFAR R 03P E22 ] AYA R o]
7Fs2de] Atk Atg €t

o &ete] d-EYE g s 24T



3¢ SR Tk o] B solol & Ro]
5 Yol &t} 9448 3-8, A7k} Folol o}
£ 717, F=Ee 34 sl Bs ANE =
28k e et 37149 @77t a7l

V. EE

HTE0] B280] A 7|7 AMge] 7kssith
© AHoz 8] AFHLZE ARSEHALY Ao
Aol thet B2 A7} o] FAR| L gloH, o] gk 4
A Eo] 7HA ) E AFEF A T gk
AZo] @3] o] FA| 1 Yt E A7 HFHL
2 golFRA X YJoJA] &) dichloromethane
3 Ee a9E Hrshr] $iste] AEEAT AAL
714 M EARA AL M358 A BEE
AlYEtgor 1 dvs vhed Zoh

1, jelERA R d-BYEL T3t AlxgA
TE 243 239 AXEAEE 29, 4Y, 6UT
BT gz v)dle 71 NEEAAEE 2
& 0]F 69 F 100 ng/ml X EA T 0
2 FoA0) Sl F7HE BATHPp(0.09).

 EolERA XY d-2YEE Fo3t G714
AR a4 BAS AT AP Holz
EAEE d-EYEY st 7SS 9]
A kRS EA 0] FUhEE AEE UE
WA 10 wug/ml & T3 BN 7 B F
7} & BT SAURT ) v gt BE Tl A
FAgH 02 FHo] e 71 & EHY
(p€0.03).

ElolE A d-BEE 10 ug/m-& FAT F
Alizarin red S ¥ o) 2]8F G4 & M3]35] A4
& B3 Ay FHURTT AT BF oA
SAUNERT o viF S7HE M 33} 2EE
g oo BE FoA EAH 0 2§
do] Sl F7HE B TtHp(0.05).

2870 7 B dFE 53) &k dichloromethane
£ 3 50| tolFEA X gk A X&) F7et |
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714 QAR g2 BX F71, 2eln F2A Y A
Aol QoI F83 FEHY FAd FEF IFL
U)X MO n|Fo], £ dichloromethane #3
B FAES A7} Balo 93k v]d 4 903, X
FA%o 2 vig F239 YA R o]87FsA0]
ek Az gk
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-Abstract-

Effects of Dichloromethane Fraction of Phlomidis Radix on
Bone Formation in Human Fetal Osteoblasts

Young-Joon Lee!, Hee-In Choi!, Yun-Chul Kim?, Hyung-Keun You!, Hyung-Shik Shin'

Department of Periodontology, School of Dentistry, Wonkwang University
2Department of Pharmacy, Pharmacy College, Wonkwang University

The ideal goal of periodontal therapy is the regeneration of periodontal tissue and repair of function,
Although it is very difficult to attain this goal, recent advances in periodontal wound healing concepts encour-
age hope reaching it,

Recently many efforts are concentrated on the regeneration potential of material used in traditional Korean
medicine, Phlomidis Radix has been used for the treatment of blood stasis, bone fracture and osteoporosis in
traditional Korean medicine,

The purpose of this study is to examine effects of dichloromethane fraction Phlomidis Radix on Bone
Formation in Human Fetal Osteoblasts, Human fetal osteoblastic cell line(hFOBI 1,19 ; American Type Culture
Collection, Manassas, VA) were used and cells were cultured containing DMEM and dichloromethane fraction
Phlomidis Radix{(100 ng/ml, 1 ug/ml, 10 ug/ml) at 34°C with 5% COzin 100% humidity, MTT was performed to
examine the viability of the cell, and alkaline phosphatase activity was analyzed to examnine the mineraliza-
tion, Also bone calcification nodules were evaluated,

The cellular activity of hFOB1 was increased in 100 ng/m!, 1 ug/ml, 10 ug/mi of dichloromethane fraction of
Phlomidis Radix and especially significant increation was showed in 100 ng/mi of dichloromethane fraction of
Phlomidis Radix at 6days (p{0.05).

ALP level of hFOBI1 was significantly increased in 100 ng/m!, 1 ug/ml, 10 ug/m! of dichloromethane fraction

- of Phlomidis Radix and especially more increation was showed in 10 ug/ml of dichloromethane fraction of
Phlomidis Radix (p{0.05). Calcification nodules of hFOB1 significantly increased in 10 ug/ml of
dichloromethane fraction of Phlomidis Radlix at 21days of incubation (p¢0.05).

These results indicate that dichloromethane fraction of Phlomidis Radix has excellent effects on mineraliza-
tion of hFOBI1.

Key word : Phlomidis Radix, dichloromethane, hFOB1, mineralization
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