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ABSTRACT

Objectives: The purpose of this study was to examine the cell proliferation and expression of alkaline
phosphatase (ALP) during the differentiation of murine odontoblast-like cells (MDPC-23) by Cimicifuga
rhizoma extract. Cimicifuga rhizoma extract was prepared using 70% ethanol. Then, the cells were treated
with 25, 50, 100, 150, and 200 ug of Cimicifuga rhizoma extract. Methods: We determined the Cimicifuga
rhizoma effects of MDPC-23 using WST-1 (water soluble tetrazolium salt-1) assay, ALP activity assay and
histochemical staining. Results: 25-200 ug of Cimicifuga rhizoma extract did not inhibit the growth of
MDPC-23 cells; 1000, 100+3.29, 99+4.86, 98+3.80, 98+1.73, 99+5.05% (p<0.794). 50 ug of Cimicifuga
rhizoma extract stimulated ALP activity on MDPC-23; 5.1+0.20 units/p£ (p<0.001). Conclusions: It was
proven that Cimicifuga rhizoma promoted differentiation of MDPC- 23 cells.
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[5]. “dotRA| = o] Fafrg ol A (T dotA| = Blotw d/d 71l 19 ofw gt oF
Zre)d ISl &4y Alkaline phosphatase, ALP), osteonectin (ON), osteopontin (OP) 1]l
osteocalcin (OC)= 'LARITH6). 55| Aot 2= Almate] dzre]d 14t Eof E——I—(ALPV &5
AfshH, o] Bz A0 efafa A28} 2ol 22 R T 2 WARE= 202 dEA 9l
ERPASIet iy e TS A, ARlekE oAl e s 34| —r@h—rE 24
o] A= de] A Qlrt. FERE 2ot 2|oke-AlFo] WA o 2 Afobdo] B IS
G == 32 o2 TPo] Qe Al B Hoskl TR o ms X[okE Hos
A ek, whebA] &3 oS A | fTeiA = Aol L o] a1 3-e Hets] Ws
S5tk Rz A ofAlof X[ Hef AR H oF&.O & Wol ARgE|o] Fom, X 7
L= sl F=RE F7F A Qlet. of2i’t SHoflA 2 RS 7IRte s & A
SF A o] ok 71al Qle}. 11 F- 5 UK Cimicifuga rhizoma) = -2 2tol| A Y] gt
Uz} F7, G5 ofAlor 2 tiof| A AR X mofl ARGEIAL = Aol e8], S1h= wlvtE]ot
AE|te] e 715 EohH, 52 ok Ad7|E A wshs oAERA s e A gos F
= 2AQ1eH9]. 11 et opet A AS(10], 7{11] & sl A= [12]] ARSEH 74 A7
5t21 Porphyromonas gingivalis@t 22 774 A== Alatol] et &+ §vH13]) %= Ha1 %3l Q)
om, 71 oot 2| A4S FAISh= dgoll thet oI avH14] %= e Zo& d=iA k. 1eu &
OFEES o83 AdotA o] Eeta ol theh At SRRt Aot TR Re & dkofA
£ S0t FEES oA HFAELL] MDPC-23 MEES 0]-8519, Aot o] Eluby A
L= ALP HAAEE SiRlsto] u7tate] njxl= J= &lstarat shlth
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1. MIZEHHQE

2 AQof| ARSSE A= AJolRA|EQ] MDPC-2322 American Type Culture Collection
(Rockville, MD, USA)eflA] 2 Hto} 2 A9lof| ARSI A|ZEE vt 2712 th32] <Table
1>3F gtk

Table 1. The cell culture condition of MDPC-23 cells

Cell name Organism Media Serum Antibiotics Cell condition
MDPC-23  Mouse Dulbecco’s Fetal Bovine 100X 37°C, 5% CO,
odontoblast like  modified Eagle’s Serum (10%) Penicillin-Strepto incubator
cell medium (DMEM) mycin (1%)

2. SOIREH 22|
1 A1go] AR8H Sks Shatolm () Skl Aot Tolsto] AHEsIeTh Sk 250 &
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ofste = 5l7]9jol 22 7] = mpafiet thd A0 SHlf o] s == 70% ole-= -8rlE 715t
o] 60°CollA] 8AIZE A2sto] 45Tt S551GIt of A2 o7t F A9} 557](Buchi,
Meierseggstrasse, Flawil, Swizerland)Z 50-55°Col|4] ‘5551t 554 50t FE282 5274
Z7|(lishin Lab, Yangju-kun, Kyunggi-do, Korea)Z 71x5}%] Dimethyl sulfoxide (DMSO,
Sigma-Aldrich, St. Louis, Missouri, USA)°1 0.1 g/ml9] 52 -8-5f| A|Z{tt. viFE MDPC-23 Al
7T 9F 100%2] o] e 88lH 51t 252 F 4 = H1A](50 ug/ml L-ascorbic
acid 2-phosphate, 10 nM dexamethasone ~12]11 10 mM £ -glycerophosphate™} 10% fetal bovine
serum (FBS)©] 3 DMEM #iz]e]| 3]A1s}o] Alatof] A2fsteleh. 11 & 244171 -52F 5% COLHY
710l vt

3. MIZ 438 2%

SHFEEE0] A1 RS n] x| = s Aslsl | Yot WST-1 (water soluble tetrazolium
salt-1) 74 HPH-S o] 85191 tH 15]. MDPC-23M 25 96-well plate©]] 1x10* 0.5 B3 7] 24A|17F
HIFSIGATE. 24417 BeE & AIL O] A5 HIRIE AlARY thg, SRFEES 220 5 =(0, 25,
50, 100, 150, 200 ug) AHE]sttt. S FEE0| A2 HIRZE 24A e = HiFet tha 2129
welloll WST-1 &8 2 2Jat3irh 241K 53F 37°C, 5% CO,HIY7 ]9 §-3-4131 5 ELISA reader
(Multiskan FC, Thermo isher Scientific, Waltham, MA, USA)Z 450 nm T4 45 =4
Skom, fofet A flol SHA 0= Al A AlgstSich

4. ALP M

100%°] Al o] vrehd Jejoll ] 242w o] sutaEEo] ek & FA-F=rA = wA
52447 -SRt ST 24 A1t & Wi 2| E A7 SEAL PBS = 21 AR 5, 3.7% L EAT|S]
T2} 90% offk&R 287 1A5EL 1057 TBS (Tris Buffer saline) 220 A|25}5ct. o)< 5-
bromo-4-chloro-3-indolyl phosphate®} nitroblue tetrazolium (BCIP/NBT, Amresco, Ohio, USA)
e QAT A 7= 1027t FAIRE 3 AR Zod2 AAISHAT.

5.ALP &3

100%4 *ﬂi—-i- @01 ERd Eioll A 22} Tk o] srtaEEo] 23 & FAF IR = WA

- S H|Z]E A7l PBS 2 oA RE £ 0.5% Triton X-1002

147}0]'04 ‘Q“OH*] 71 &, ek oharstal g et w2 2551 bradfordH© 2 595 nmollA] &

FEE SAoto] TR Tl oS ALl ZF A o] 45t 20 1ol 100 ul p-NPPE 5

SHA| Z7ksted 37°CollA] 1587t BESAIZTE 0.2 M NaOH=E BR8-S FSTHAIZ] - ELISA reader

(Multiskan FC, Thermo isher Scientific, Waltham, MA, USA)Z 405 nmo|4 S°3%=E S4slal
a4 432 p-nitrophenolS 7150 2 A=Fs) sHoict
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6. A =M

AIEFES Aele Aedetol AakE A =171 SPSS (Window 12.0)0] 25 424
1£%4)(One-way ANOVA)= -85t A5 oM, AFEARS Tukey's A%< ©1-85t3Ath

A2zt
1. MDPC-23 HIZOj|A SOf240| SA{0f| D2|:= S

MDPC-23 Ao 505282 Hejslo] Al 54 2 S40] n]2)t Ik WST-1 242
ol TEEITI<Fig. 1>, R0 T3 ZHS 100%2 SHikato] B4 z
100:£0, 100:£3.29, 99+4.86, 98+3.80, 98+1.73, 99+5.05%°] AT}2 1
SUFEE 25200 ug FEE AR BS BARIE R GoRt Aol Q= Ao s Yehdth
(p<0.794).
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Fig. 1. Effects of Gimicifuga rhizoma in MDPC-23 cells. Cell viability was measured by WST-1 assay
(p<0.794)

2. A013:220| MDPC-23 MIZ2| ALPO|| O] |

rir
o2
ol

MDPC-23 A| 28] Z/de]| v| 2= ke doti 7] flof dotAz S0 A Fas= el g
71 ALPE 78513l S5 0] ks &)lsl] Qlof AM 2 a4 S5 AAIHL o, ALP ¢
A AY A xR USRS AEAIX 7S aM
Ch<Fig. 2>, QP 5135 25 ug 552 BT 50 pg | s oA B JUsHA Hsh= Zia SRlseir
ALPO] Aeds}t A9 A 2]2]51A] & -2 3.6+0.11 units/ul, SUFEEE 25 ug w2 3.5+0.08 units/
ul, 50 uge-S 5.140.20 units/wl O 2 VFERGTE, 7} SUEREE-2 25 ug B2 229 349
Zpol= AU (p<0.897), T STFEE2 50 ug's = A2t - FAor2 o &2 Folet
2}o]7} = Z(p<0.001).2 2 eI TH<Fig. 3>.
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Control 25 ug 50 ug

Fig. 2. Histochemical analysis of ALP expression in MDPC-23 cells

N
|

HH

H

w
1

ALP Activity (units/ul)
N
1

N
|

T T T
Control 25 ug 50 ug

Fig. 3. Quantification of ALP secretion in MDPC-23 cells (p<0.001)

22 A s o] Ql A i 20| 2518 G iesle] YaE|R Astel 2o e 7
Ao] AT et ofelet FAks, WS Alele FH A5 0] IS B Aobd §
A8 A% 228 AVIstels ATOlE GRS 27 v glet. Aok Qo] § A9k ATAR
ol B0l o S A S S 202 AL 57 ek 2197 el 32
bl Aob - 312 517] $I8k Aot At pelEl @77} 2] WAEIL SIEi16-18]. £
Aol AE7] SIaIE 7t Hoel) $17]5 ALS 0] Holg §rzsto] 2|obs A 4 s 52l

& 7= Aol Fasith 2 o]of wedsto] Aotz o] A7t 9l walef] thet At EhsiA
2R3 Qi tof] wh=H AfotmA| kol A7F e Aerut gt 218 Al A4 9l 29} 2o
of5HH[1], 0.3 mmol/L 2] Ftelanr | 4ot RA oA Tsﬂ— U= A 391 ALPE 2733

7le Ao m dA 3AtH19,20]. 2L ALt Aol A= HA=E 7192 ZotiEststo Al
Zohe 71 BATE AJotRA | A ZI1E frieshe A.o& HATEA Qlom[21], o= AfotRA| ZE
23A 0 7 ZOIE frieste] ok 22] APgel GabARl e AlAIskL glok whbA 2 A=A
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OFERA|Z Z7-A| 23] MDPC-23 A3Eof] fHefAfl & dejd] srta22-2 2{2jste] Z1of mhe avtet
B} o EAS BAst12} 519} S0l E0] MDPC-23 A|E0] 24184 n| 2] o5k g}l
517] It 25 ugoll Al 200 pg SR 24 AZF A T o2t H]"’ Al SAEl 2to]7t §lgich
ole SUFE =l Aol F et gle, o2t Avte SurEes AEd sz Aot
A ATEA| Zof| AR A A o] Holol] g2 7 0 2 AYZbEit), Tk B Aol Ssutr s s

rol‘

O AlEEe] S48l FFO] B H 5 I(25, 50 ug)E I AlEe] REPYIeS sheleh 2t
AJotRA| o] B3} A1 ALPO] GA] Aufoll A thzHt Sul5EEo0] Aejw FollA g
7k 1eHA Wakel = 22 WESITt |2’ Miaks ALP7H A oAy Il s= 27] 2
SF BAAZ e, 53] Eo] A =hs dPgolu A 2ohibgelM S8t S she A
02 dBi AL TEelE i SUhE-EEC] ALP o] YRS nlAls Aos A, o= =
nlEE8o| Ag]E) ol weio] Qlglom SulEEE 25 ugHTH50 ugoll 2] Al o] 2
S| Rgke= 24 SRIstT) Ao 2 Sflo] B ALPO] AHRRhE 91t Aol = |4 A

o] Aot uR AR T2 H 50 4 0] L7t A2 woll A fofsAl St 57Tk
W 5 A9l 5] SHFE=01 25 ug= A2 2 Bt 50 ug o] A2ld LollH 2] 52171 3.
units/ul©TA 5.1 units/ w2 57 M 2& 2T, o] k= 2RIt FEA 20| ok 7}
ol A2 Tt S7FES5 ALP ERlo] S7IRITh: ¢-5{22] 9] A7 AdetfAkSit ERHA
2hel slo] =27 “giEo] MDPC-23 9] A5 28] 7] =8 ALPO] 2/do] S7IRIH= AMdate o
Alohe AahE HYITH23]. ek, 71 -5124]9] 7ol m=r uhEao] ZEA|RO] ALP 9]

-
i

n

>4

e WA L0 2 ek, ofefat A A TR nt 22 Bo] N F240] A B sl 2
20 FHAIA 1 B ek, ofel] 1 47 Az 5n}3Eole] ofs] MDPC-23 AJ0] 25}
£ s ol ALP el ARkS MRl 21 819l 8 4 QI9lom], ol ulelq 255
S0] ohAELS] B81E 22107 4+ G- AIXIGITE, et B A7 Bslol B ALPO]
SHATRS SIS B TR ok Bl QAo thel A SISk et @A 7hA| 3 gk, o]
3 AL Retsle] FAeA oA AolrAlEe] o] S7FSHe ALPO] 4 7]} Aot
AIIES] 4, AEEFA] B Bokg Z0A7 ) 7| de] dhet 571 A7 e Ao 2 A
2E

2 A= AR SHFEES ol85to] Ao AL ZA| 321 MDPC-23 A7} 28feh=
ol v)2l= GRS Slstat sl om, vt e AE- i
1. SUEEE 25, 50, 100, 150, 200 ug == 24 A7F 22| A| MDPC-23 A2 5415 gl A}
=48} gle A o2 et
2. 23O HrE ot 7] 917 ALP A AR Al A2]olA] o T A2 ol A Ao
=7} ZI5HA] stoh= 21 TSISITE TR SHEE 25 ug E5 B 50 ug] SollA
Z16HA| Wk 2 FRlsairt.

w
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3. ALPO] AF2E 915t A gollA] G A7l o] Anfetnbrix] = A 2fohA] o2 FE Tt A2
oAl =271 F7telE A TSIt TS SUEFREE 25 ug = B} 50 ugo] St 3.5
units/ w4 5.1 units/ W= 271 2L gkl
2 A= MDPC-23 A3t 5 55 A2 A A=A TS o gloloH, SasEE0]
50 ug®] “sEoA ALP o] FFS vl 5
OFRA| I F3tALof| 7| 2 A= B A A 4 9
AT 2ol 38T = U A= Alm Tt
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