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FAAN A0ZE
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1. MIZEHE

2712 W wEo] U #5A1Y 5 Qe A
F70E¢] MC3T3-El(mouse calvarial osteoblasts) A 3.
£ 10% fetal bovine serum(FBS, GibcoBRL, USA)¥}
1% A A (Penicillin G sodium 10,000 units/ml, strep-
tomycin sulfate 10,000 ug/ml and Amphotericin B 25
ug/ml in 0,85% saline, GibcoBRL, USA)7} H7}E o-
minimum essential medium(c-MEM, GibcoBRL, USA)
2 m7F ©7 6-well plateo] FA A E(5x 104
cells/wel) & E53}40} o] & 37T 9 25 2 100%
SN 95%2] E719F 5% COE A% 5=t
A wfgatginh vl A E7F TR 540l d
ot w7hA] 23 7HA 0= wksllaL, 1:39] &
2 Achu Fste] s-oAd vl A EE ARSI

2. Yt F=EQ FH|

Agoistal ofstfsto] of =fske] {3 100 g& #
WHE R FHste] SHT 119 £Fat] 7 o
I3k 3 1,500 rpm] rotatory evaporator® &

Uhs freeze dryer® §2 7231 AojRl BES o]
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5, 63] At ¥l ke MC3T3-E1MEES 0.25%
Trypsin/EDTAZ Wlojujo] A 572 XSS
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Solhes Baadr), A g0 w3k & glus
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a orj“l‘»:— 23)|8F MTT(3-(4, S-dimethyl-2-thiazolyl)-
2 5-diphenyl-2H-tetrazolium bromide ; No, M2128,
Sigma Chemical Co, USA) £ 300 4& S Z}Z}e]
wellol 87FsFe] 4417 S lFSHITE ok 5 )
A& AABFIL 200 £ 2] DMSO(dimethyl sulfoxide;
Junsei, Japan) A7Vsle] YA E formazan BAS
LA F, AEZAEE B 7] Y3 96-well plate
Ao 2 &7 ELISA analyser(Spectra MAX 250,

Molecular Devices Co,, USA)Z 540 nm|N 4%
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MC3T3-E1 H|EE 6-well plated]] Z} wellg 1x 10°
7} A BF8E Z 10% FBS, 1% 3AA|, 50 ug/ml
ascorbic acid, 10 mM sodium B-glycerophosphate”}
A7Hd o-MEM O 2 2, 447F 100% F%, 5% CO2 &
A& 1A WA, WAE A T
AL 0.1 ug/ml, 1 ug/ml, 10 ug/mle] 3 35
25 w19} 3 W7ekR, PAUETEE 0.1 g/l
9] dexamethasones, SANZTI= SFHFTE 3
7¥e 217t 2,490 Bl SIS, 94 WA

o] A\t T 2| A AL trypsin/EDTAR A|EE
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52k 15000 rpmo. 2
WS A A3} 0.5 ml

2] A7) 1500 rpmoi|A]
SN AABEAL A 102 5
‘%3]3}03‘4 3] FEds
i 2752 Rl dEs 2 AE
—70—1 0.1 mlof] 0.1 M glycine NaOH buffer(pH
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 ml¢} Evd 25501 mE 2 339
5ke] 37T ol A] 3047 vl %3k -, 0.1 N NaOHE 0.6
ml H7}ste] o] 59 W& FAAZA 96-well
plateo]] 2004 % Y11 ELISA reader® 410 nm&] 313+
o FHES SIS,

o=

rpﬂﬁrﬁo},r{m

=2
=

5.Von kossa giat

235} A4 Aol stk F3F
olR 7] 93t MEZE 6-well plated] 1X
10°cells/well7} {2 258 5 50 ug/ml ascorbic
acid, 10 mM B-glycerophosphate”} 3+ 10% FBS

2289 9% ¢

W) A& ARE-She] @& 1 ug/ml, 10 ug/mle] -
S 2255 Hriska, YR T = 0.1 ug/mie)

dexamethasones SANZT o= FHFS A8t

2, 290 WA EshEN 219 Bt Wl
A WEIch, 9 RBAITEO) A T 7 welle
Hj RS A AT}, ice-cold PBSE 2 A|Z3}aL,
neutral buffered formalin(NBF)2_2 4°C ol|A] 48A]7F
5 33 &, NBFE A| AL PBSE THA] 23] A
7‘(47}—3].0:] wAS A ok
Z2AL g
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305 Eof Zx}FA o] wZs)e] 41338}
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fate 2 A|Zsla &n| A o 7 A2}
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6. Immunocytochemistry

MEZE 1x 10570 2 35 mm dishe]] £53F 5 4
gz 778 FUzTdE 0.1 ug/mu
dexamethasones 7 A&l = 242 1 wg/ml, 10
ug/mle] F3F FE2ES F7ISkL 49 FF vl st
o}, A8k A]gke] AZFsHA type 1 collagene] d=f



A Z 3]Xke] FH)8kaL 4% paraformaldehyde 1
mlE 5E7F 133 3 100%, 90%, 80%, 70% ethanol
2152023 A8t} 1 xPBSE 587+ 33] A A
AH8E Z 306 H20:2 108-7F 2 2]ska thA] 1 X PBS
2 587 33]o] AA AlF3}aL blockingg 4383+
o} 300:1=2 323k dAF FAE A gk F R/TA]
1AJZE &<t v, 22f A& *2] & R/ToA]
20%-7F v F8l AT SubstrateE A2 S F =HER|
o2 HF T A PSSk

/é]

frae) g iz 2be) o] 9 2209} 49 A}
Aol 8 olur] 915ho] MITZE} ALPRES 9

H(ANOVA) L. 2 A& At F-2] o] 9]

I, S0t
1. REYFEE0 Higt MC3T3-E1MIES A
2= HA

MC3T3-E1A| 3] thsf -+ FE= 0.1 ug/ml, 1
ug/ml, 10 pg/ml¥} th2T-S 7HAAL Al A2 g
48] A9 Aol 2R oll= 1 wg/mio] 71
B2 AEEAEE BAlaL, w1k SAISH f94d
2 GIATHO.05¢p). 4¢A = F=7F0.1 ug/mlof|A]
1 ug/mlO 2 F7FPAA AEZEYE7) =9kon) &
T} 10 ug/mlE Z7}5HHA H]E%"/“Eﬂ- o}
dexamethasoneg AFS-3F tIZTHE T ¢ v+ A3}

£ YJERIRIAL, 1 ug/misto] thztel] H]3) FAS}
Ao 2 fojAdo] v AHE YERHUTHTable 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+10.96 101,26+£5,68* 73.4714.80

*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
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FZE 0.1 ug/ml, 1 ug/ml, 10 ug/ml<
MC3T3-E1 Aol Fefste], FA 3=} #APo] o
ofLb= RN TaF Qitel L FEE 7MY
£ ALPY] §AE A3 ASA] = Table 29} 2L}, 2
Ao = AT 277t 93k 2fol= glgle
1 ug/misto] 714 2 ALPTHIS B, 497
o[£ 0.1 ug/mlof| A 1 ug/mlo B FE7} Z7)sha A
ALPEA o] 2718kl ot} 10 ug/mle 2 F57}F 7}
Al ALPEHJo] @.3]7] Stobx o 1 ug/mlTto] &4
iz A SAH o2 foeh 7t HrA| 2}
o]7} 9= A o & P THTable 2, Figure 2).

i
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3. Von kossa giat

1 ug/ml, 10 ug/mle] f3F 558 MC3T3-El Al

A M35t Ado] wol] #FHIUL, 1
7P B 4315t ddo] dEElen
of vl 4ui 4 = S7He A
Figure 3).

YA Az 7180z FE5H= collagend

< 1Y) SJ5te] % FEES MCIT3EL AIE
3L Ws}st ARE Alaate] type I colla-
A WA ZH7e) HA WA e s
Mg 2 Uepd Ay} 10 uy/miT S A=
0] & collagen BAE B ar, Iz 1
/i) & 3108, 1 g/

w2 collagen WS

w

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
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,
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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, ¢.1 ug/ml group, d. 10 «g/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 «g/ml group, d. 10
ug/ml group),
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Figure 4, Percentage of immunocytochemistry staining area according to concentration of Olibanum in

MC3T3-E1 cells

o] 74 & collagen W3S E ¥ tHPhoto 2,
Figure 4),
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Azze] A B T8 488 e
d) v R= &= FAVSY] YA ZZEAARE
o ek MITEA 3} ALPE Z4 5L, A E 59
A =2 94 585 S8 913) Von kossa §
M) AR, FEH A s AlEL7]E
2 Z8-3l= collagen®] W8] 8RS dolr 7] 95|

W TS 240 2 AS
AZEREE AGS) 18 MIT RH oA, 22
BRAAES] 43 F28E Aeete] gL A,

M3 ELALES] tf3) 220l 27k §ro) 0]
9100} 1 /2ol 71 e AERAEE 13
o}, 22an 49 ol F=710.1 ug/mlol A 1 ug/ml
° 2 Z7FAA AZZAYET) E9koH, FE7) 10
ug/ml2 Z7VsPHA A EZAY =7} vho} dexametha-
sones ARG Tz BT fro] A2 ISR T o
< A5 YL, 1 wg/mito] B ol H3]
ool A= A3E Ul ITHTable 1, Figure
). o]ejst A ZEA L] TV 27 Al S2
AoA o] T Y + ke AS Ui

ol 24 949 7] Eed £ AoR AR

=
o

oXx,

WP, v g A
A 2= ALP+= 160 kDa glycopro-
tein®] FA|E FAAEA ZIFEFAAE, AZZ
ERAMIE, SAE, SF§FAEANA T {7
QA o228 22 SHastel A5} o]0l
= BN FAaH R Qo] FEE FTHA
7= BaEH, M2&] 71489 calcium phosphate
= A Rle 2H A3jelE sk 71e0E 2
T} De Bernard®V= ALP7} 5424 0 & Qlito]&
T8 S7HA ©AS Qe o 2 S| 7|3

A% TS 7HAIEA Qe o] 43

|

off rir

Ao

o]
ZaQe QAo d3she A4S 7t
] ARSI A AR A A o s Fgskal
&) o] A} g3)of 22 2ATA o = FH o]
th B AFME 7 5= 0.1 ug/ml, 1 ug/ml,
10 ug/ml& MC3T3-E1 A|E ol Folate], ZA) & Alx}
Aol dofuh= F-9lox] =44 Qilole TS

294

245

pul

7M7) ALPS] 3H3E A 297 o= A
P g2zt o o, 1 ug/ml
o) 7P & ALPEAE AL, 4Rl 1 g
/mliro] TRE T3 H]lA] FAA 9435 Kol
7 =2 ALPEAE EtHTable 2, Figure 2),
e 2T A2 Aefste] S7HE ALP A2 AlE
9] 71389 calcium phosphateZ 2 A Z F A<
3 AS FFo =M MI|stE frEste] T AR
E3let s 8375 T AR AR

Mukai 5329 A= AHUd] Z=ZFA L}
=HIZ} AR A2 E 9 w7 d 7]
(matrix vesicle)7} S48, o ZHo] 42115}Q13]
A9 AAFZE 7HE BEGH B AT =
1 ug/ml, 10 ug/mle] 3 FEE-5 MC3T3-EL A|E
o Fofstal 219 F<F vt 5 235t =A4H
WA S Fibste] ZHzhe] SAHXE AAHA o2
Fol MRS s ETl, 5 taatel vls) o
Aoz 9 Ao A A3]3) AH o] Fol
AL, 1 ug/mirellA] 71 e A3]st Ado] Az
HAom Stz vlE) a8 = S7HE WA
H ]3¢ tiPhoto 1, Figure 3).

ZHEEFAMEZE 27)4S e MR
A %2 A E(preosteoblast), A1 %2 A E (osteo-
progenitor cell) FoA] AAAET) ZZFEFAAEZE
=Y FH M AolH, gpEAE ] o5t =5
T AR AL o2 dEA Qi) olegh
ZEEFAAEY] 23 Bl B2 QIAE]
2+-8-5}+=H), osteocalcin, osteonectin, bone sialopro-
tein, osteopontin 22 H]ulh ] vhil -2 Az
ALY 24, 7189 F4, BE3t ExE 2dstd
A 27149 st M3|ste] FasA 2-8-ghrt
Type I collagene AR HEL] 712 2] 90%0] 4
A Z2Z AP E ] ofsiA] FrdEo] T
z2 ol 2t FESFRRE-o Hegit), o] Hg w
L T v o) o) FEs Y
ofd & e TS AFste] P 7] 2
83, ALPS} 22 =718 ZFEFAMEY] &
slel 27149 sl T8 shopy) =3 A
Al AES] 7180 2 ZH3h= collagene] HHS H
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XN

FZE-3 MC3T3-E1 A|Z 9] Fof3}
]——E— A13Y5}e] type 1 collagen ©] 2
sizte] A7) WHO 2 o]
JJ- 10 wg/ml S Azt
B, FAANZETT 1 ug/mhit
A& HFom, 1 ug/mirro] 71
collagen WS X ¢ ti(Photo 2, Figure 4).
Sopelete] SAZ dol, 47}

=0 494 &
wjo] A= of ] AeAAE et dd 22
Aol Al=sar

o o9l 34l O sherd

T, QR Y RS o)) Al sl Al
o FE o)8 ABE gtk weh] B AT
Sl e8] 2 Hle 715 g
s}, AP Z7), B2 A4 type I colla-
gene] o 1|3 e AFAo) ) &4, 2
o A7z AS 0% Ao 4715

AR Aoleta sl

oft
e
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o
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o2 12

o

fitl

El\i =
EE Z% U.u
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S

< collagen
O] wLo. o

mE [‘UlO

‘”lo FBL

cromEE
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collage

uro.
o

F_BL

L_

SEe)

E

V.

I

=
—

AFH oz o]gslo] & A T &, A,
e, 29 59 28] e Fgo] ZZFAE B4
o] M x| JTFS YolH 1A} MC3T3-E1 A X
g3l MESNE 24, 7144 ks as 24

T SA A %"63 A s¥24 4 FEsp}t
dojuli= FoJolM FY o7 Z-g3h= type I colla-
gend] HAEE 375 }04 the e Avks A9l

t}.

E=46Y
S

g
°]

O

1. MC3T3-E1 A2l FFE5S Foste] A2
ke e L= Z?@d 7&4 4972] 1 pg/mlT-o] tf

ZrE T AT} =3THP(0.05).
2. MC3T3-E1 *ﬂE 1 FIFFEES Foste] 7]

A AR A0 AL ZA5 AN 4
‘?4_7%11 1 ug/ml —roq:rLO] =4 1:]434_;} o 9714

3. H]i oﬂ/q JJr;j_L 'Ta"%"a@o
<§1\ﬂ 7«7(40]]&17_}% j]% Q]?‘ﬂ:&i:@'ﬂ‘@
ﬁJﬂL 1 ug/ml —rOc];Tjo] 73 o o‘::‘]g\l]'% H‘}i
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A AaEe] 718 2 2881 collagen B
< B7] §s "Mzt HALIA 10 ug

Foiti} SAY 2T 0] A collagen &
S B, FANETH 1 ug/ml FofTo] B
£ collagen &S BP0 1 ug/ml Foo]

7 %2 collagen &S H T}

arL
=
kel

ol e AA0 2 §3Fo] ZFHGAIA T
etk A2 S7kek ALP /59 S7F el
FxA2] A o] F8F 2AH AT AE

9] 714 & ZHg-sle] F BE3}o]| 7]odE= collagen

o W S VA= o o], HFE F
AES] B4 Bafol] Je 1A 5 9, AFE
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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 o-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 I 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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