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minimum essential medium(o-MEM, GibcoBRL, USA)
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A1Z A ASFIL 200 4 2] DMSO(dimethyl sulfoxide;
Junsei, Japan)& Z7Fste] @/ formazan A&
L A17] & NESAHEE B7] $J3) 96-well plate
230 2 274 ELISA analyser(Spectra MAX 250,
Molecular Devices Co., USA)ZE 540 nmoj|x] 4%
g 2459t

om

EF Rl oot

rir
ol\

™

M

4. 919

o
>
i
%
o
B>

=

MC3T3-E1 A|EE 6-well plated]] Z} wellF 1% 10
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10.4) 0.2 ml, 15 mM pNPP(p-Nitrophenyl phos-
phate @ Sigma, USA) 0.1 ml, 0.1% Triton X-
100/saline 0.1 ml9} EvtH 75 0.1 mlE & &%
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A E 848}t FH|SkAL 4% paraformaldehyde 1
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1. REFESE0| High MC3T3-E1AES] MZ
Ed= TAL

MC3T3-E1A| 2] 3] 73 F55 0.1 ug/ml, 1
ug/ml, 10 ug/ml¥} ThZT-E 7FA|aL AJP3E A ES
o] A Ao A 2dA el = 1 ug/mlto] 71
B AZSYEE BaL, 1k AT fFoA4
2 GATH0.05¢p). 4LA ol = FE7}0.1 ug/mloi|A]
1 ug/mlo. 2 711 AESY=7} ko) &
7} 10 ug/ml2 F71SFAAN AEZZA =7} vo}
dexamethasones AFE3SF 2R T} ¢ v 2y}
& YERIAL, 1 wg/misto] thzstel v]s) FAIS
Ao g folio] = AHE YERYQItKTable 1,
Figure 1),

Table 1, Cellular activity of MC3T3-E1 cells treated with the extracts of Olibanum (Mean+S D))

Day control 0.1ug/ml 1ug/ml 10ug/ml
2 17.83%0.32 21,.87%+1.66 27.50£2.27 18.60%1.40
4 75.30%2.71 82.87£10.96 101,265 ,68* 73.47%4.80

*Statistically significant compared to the control(p<0.05).
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Figure 1, Cellular activity of MC3T3-E1 cells treated with the extracts of Olibanum at 2-day(A) and 4-day(B) of

incubation

290



S8 FZE 0.1 ug/ml, 1 ug/ml, 10 ug/ml<
MC3T3-E1 A2 el Fofste], A% o] &
o= K9] oA FAA QitelR FgE FTHAY
= ALPS] S SA 3 AlS A= Table 29} 2t} 2
Aol = A th2at FoJ3h Aol gigle
W 1 ug/mlto] 7P 28 ALPEAS B QL 497)
o= 0.1 ug/mlof| A 1 ug/mle 2 F%7} Z7Fepa
ALPEA0] Z73F 01} 10 wgy/mlo 2 F 57} 27}
A ALPgHgo] ©.8]2 stolxl e, 1 ug/mlte] &7
g v wA] B4 02 Go)8k 7k HEA| 2}
o]7} gl Ao 2 R tHTable 2, Figure 2).

3. Von kossa M

1 ug/ml, 10 ug/mle] 3 FEE-5 MC3T3-EL A

2o Folala 219 B W F 2} 2wt A3
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Ao 2 o] Mg e e Aet 17 339
2tk o4 e vla) AT 2 A

71 2o M3)3; Ado] BEEglon SAHRT
o v} 481 = Z7E WAS HeJF I thPhoto 1,

=Y A Aaxe] 71do 2 283k collagend]

& 5] flete] 7% FEES MC3T3-E1 AlZ
of F-oataL M Hstel AARE Aldske] type I colla-
geno| WHHE A WA Z47ke] A WA O = v}
o] &2 VERA A, 10 wg/mitd 33z
0] F& collagen FdS HJ, PPNz 1
ug/mhiro] B collagen H&l-& H GO 1 ug/ml

Table 2, Alkaline phosphatase activity of MC3T3-E1 cells treated with the extracts of Olibanum(Mean+S D)

Day negative control positive control 0.1 ug/ml 1 ug/mg 10 ug/ml
2 1.35%0.07 1.85%0.21 1.70%0.00 2.00%0,.28 1.65£0.07
4 3.60£0.71 4,45%+0,50 4.30£0,14 5.10£0,28* 4,25%0,07
*Statistically significant compared to the negative control(p{0.05).
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Figure 2, Alkaline phosphatase activity of MC3T3-E1 cells treated with the extracts of Olibanum at 2-day (A)

and 4-day (B) of incubation,



Photo 1, Microphotograph reveals bone nodules, expressed as black-colored area, of MC3-T3-E1 cells treat-
ed with the extracts of Olibanum (a, negative control, b, positive control, ¢c,1 «g/ml group, d. 10 ug/ml
group).
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Figure 3, Percentage of Von kossa staining area according to concentration of Olibanum in MC3T3-E1 Cells

Photo 2, Microphotograph reveals type | collagen, expressed as white-colored area, of MC3-T3-E1 cells
treated with the extracts of Olibanum (a, negative control, b, positive control, ¢, 1 ug/ml group, d. 10
ug/ml group),
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Figure 4, Percentage of immunocytochemistry staining area according to concentration of Olibanum in

MCS3T3-E1 cells
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A2z AR Aol T 28-S
o M A& EIE 2R $lEiA S EAAMIE
o thE MTTEA 7} ALPE 2431901, A|E 559

A 24 94 585 S437] 93l Von kossa ¢

At AlSeraL, &3 dol Fofsh= A2
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A A E3}eH] Ba o 7 Al=39r)

ﬂi%*é.‘éi Alglsl7] $I8 MTT A oA, 2
ERAME §3 FE2ES At de 2

MC3T3-E1M 2 thal 2¢A ol & w7te

H)\N\OL]' 1 ug/ml:fLO] 7]';(01' n\z

o}, 183 4949 T2 0.1 ug/mlolA 1 ug/ml

° 2 F7kehaA *11:‘“5%“57} =3o, F571 10

ug/mlZ ST P A EZAP 7] whol dexametha-

soned A3 I Z T H T -9 4L QISR o] v

& A= VR, 1 wy/miTo] RE o) H]5)
ol Aol = A= eI tiTable 1, Figure

1), olEsk AE TR Z7hE 27) AT ZAT

AA o] & T & vk 21s JERL
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she 2242
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Az 70 2 X X33 Grdle 7508 2t

. De Bernard3V& ALP7} 7420 2 Q1Xlo]&
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3o} gt gafof 22 =
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ZA1E AP 3
BT DT AT Aol
o] 7MY & ALPEAS BAAL, 49 1 g
/mlizto] Y& 3 HlWA] FAIA FodE HolH

7 &8 ALPSHAS EtKTable 2, Figure 2).
T ZEAEA Aeete] S7HE ALP 32 AlE
2] 7)™ 9| calcium phosphateE Z2HAA & A9

_%
3k

F\F

o S BO.2A Hslsf fsjel 2EAZ
ol Aol 5 Ao A=)
Mukai 5322] 29 Oﬂ*ﬂ = AAY 9 Z2FAEY

BAEG AR AEE 32U/ A5 7 DT
(matrix vesicle)7} £33, o] Ado] FAks}2135]
49 AYEE 7192 SIH, & AT
1 wg/ml, 10 ug/mle] 3k %% S MC3T3-E1 A
of Fofstal 219 Fek wjF - 435t A4
WAE Pustel 2ke) 2AE AW = 1}
o Mg 2 BB, 84 thel W)

HRET 2 AFTNA 4313} 2Ho] Bo) B3]
R, 1 ug/miFNA 4 B M35t o] B
5900 SAYET Vo) 4= Z7hE WA

R o]F Q] cHPhoto 1, Figure 3).
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X A ZF A E(preosteoblast), A1 %3 A X (osteo-
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X 27129 a3t A3ste) FasHA gk
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o] 3 FEES MC3T3-E1 Al Fofs}
S5} 4K A|F3ke] type I collagen o] %

3 WA 2e] 1) BAoE LReol
2 UeRd 23}, 10 wg/mlT 3 SAhzT0] F
llagen HES BN, FAUNETH 1 ug/mist
Lo collagen 9F-S B $ 0 1 ug/mixto] 714

co]lagen 18-S 1 ¢ tHPhoto 2, Figure 4),
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aﬂ g ol g o
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2 o] ARA SRl ste) A ol 47
raoa HaAE ofe] MR A S i3t R 2
3} o5 mo] g ek o] AwE

UL, PH-= FF3 712 E o] Fo] Al Yl A
8 77 o] AEE Ut webA £ AFeA
sheldh F3FEEo] 232 ﬂ]ﬂ 7154 &4
s, ALPA ] S7F, = EA ] A E type I colla-
gen®] W of m A= G X|FHel| o) &4, A

&8 AxzAe] AL A8 2o $87)s
e AR AojelaL S,

V. EE
HEAOZ olg¥lo] & Aokl 5 39, A2,
A%, 29 59 A8 Gl FFo] £EAL B4

o mA& JEFS °l°}im} MC3T3-E1 A|ZE o]
S3lo] AEBAE 24, 9714 L*Pfoﬂﬁi 24

1. MC3T3-El A|E 0| FFFEE-S Fofte] Al
FTe =A3 H3) 4%_]7%}]«] 1 ug/ml?-o] o
ZrET A ZEAET} =0 THP(0.05).

2. MC3T3-E1 2o FEFEES T3ty d7]
A QatEsE A 84S S AP 4
AR 1 ug/ml FoJito] SRR} 9714

o]/\}_,_oﬂgz\ gl-)ﬂo] %9}1:}(

HNESFF

AN 5 7} A& “-Hv‘i‘% 2t
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-Abstract-

Effects of Olibanum Extracts on the Activity
and Differentiation of MC3T3-E1 Cells

Sang-Heon Han!, Myoung-Dong Kim!, Seung-Han You!, Yong-Ouk You?,
Hyung-Keun You!, Hyung-Shik Shin!

! Department of Periodontology, School of Dentistry, Wonkwang University
2 Department of Oral Biochemistry, School of Dentistry, Wonkwang University

Recently, many natural medicines, which have advantage of less side effects and possibility of long-term use
have been studied for their capacity of anti-bacterial, anti-inflammatory and regenerative potential of periodon-
tal tissues, Olibanum has the effects to hemostasis, analgesic and anti-inflammatory, and it also has been tradi-
tionally used as a drug for the treatment of bone disease in oriental medicine. The purpose of the present study
was to investigate the effects of Olibanum extracts on the activity and differentiation of MC3T3-E1 cells, alkaline
phosphatase(ALP) synthesis, formation of bone nodules and expression of type I collagen of MC3T3-E1 cells,
To examine the cellular activity, MC3T3-E1 cells were cultured with a-MEM(control) and each concentration of
Olibanum for 2 days and 4 days, To compare the ALP synthesis, MC3T3-E1 cells were cultured with @
MEM(negative control), dexamethasone(positive control), and each concentration of Olibanum for 2 days and
4 days. To compare the bone nodule formation, MC3T3-E1 cells were cultured for 21 days, and to compare the
type 1 collagen expression, MC3T3-E1 cells were cultured for 4 days. The cellular activity of MC3T3-E1 cells
treated with 1 ug/ml of Olibanum extracts was significantly increased at 4-day(p<(0.05) to control, The activity
of ALP in MC3T3-E1 cells treated with 1 ug/ml Olibanum extracts was significantly increased at 4-day(p<(0.05).
All the experimental groups showed much more bone nodule formation than control groups, The group treat-
ed with 1 ug/ml of Olibanum extracts was the highest bone nodule formation, and showed much more type I
collagen expression than negative control,

These results indicate that Olibanum extracts may be considered effective in the activity and differentiation of
MC3T3-E1 cells.
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