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AF2A, platelet derived growth factor(PDGF), trans-
forming growth factor(TGF), fibroblast growth fac-
tor(FGF), insulin-like growth factor(IGF), epidermal
growth factor(EGF)$} bone morphogenetic pro-
tein(BMP) 50] St} 22]9] Ao} vAd o]2fgt
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1. MIZBHSE

Ejola B S (hFOB1 1,19 ; American Type
Culture Collection, Manassas, VA)S 10% fetal
bovine serum (FBS, Gibco BRL, GibcoBRL, Grand
island, NY, USA)Z} 0,03 mg/ml &] G-418 (Duchefa,
Netherlands)®] 37}# Dulbecuo's Modified Eagle's
Medium Nutrient Mixture F-12 HAM (DMEM/F-12
1:1 Mixture, Sigma, St,Louis, MO, USA) 2 ml¢] &7]
6-well Bl o Aol wellF 5% 107] 2] NEE B335}
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(Nalgene Company, Naperville, IL, USA) 2 &]3} &
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HolZ RAEE 6-well plate]] 1x105 cell/wello]
HeE BFE & 10% FBS7F A7}El DMEM/F-12
1:1 Mixtured)| 4] T HAZ=(mono layer)o] 3=
w7kA] 34°C, 100% G5, 5% CO2 27| T3} vl okr] o)
A sttt @l D Zo] FE F A E AlA
3}al DMEM/F-12 1:1 Mixture ©. 2 23] A& & 10%
FBS, G418 384, 50 wg/ml ascorbic acid, 10 mM
sodium B-glycerophosphateZ} %7} DMEM/F-12
1:1 Mixturedl] 4 tiZzTol= kA& H7FA 714
% BFslgon, A diEToll= 107 M2 dex-
amethasones 718}, AETS AA 59 ok
bl Ahete] Be 3 32 B 22 WIS
t}h 9A WA Zre] A T wiAE A ABFL,
trypsin-EDTAR M| EE E2]A]7|3L 1,500 rpmefl 4] 6
B dAREE T A=ds ZJ]HSLL 0.2 m ¢
Bd SRTE ARl 230 24712 ddet
ek 2 AlE dE 0.1 m 01] 0.1 M glycine NaOH
buffer (pH 10.4) 0.2 ml, 15 mM2] p-nitrophenyl
phosphate (pNPP ; Sigma, USA) 0.1 ml, 0,1% triton
X-100/saline 0.1 ml &} BHH SF70.1 ml & 2 &3¢
sfo], o] WRS-E-S 37°C oA 30827 stk 0.1
N NaOHE 0,6 nl F7}5E0 24 o5 ¥hg-& TAA
Atk p-NPPo] 7hi-a &= 410 nm 7g2] ELISA
readerol|A] SF=2] Zjo] 2 L}ER}H | pnitrophenol
(p-NP ; Sigma, USA)S 7]&3k0 2 o] -3t} vhila
55 BCA protein assay reagent (Pierce, USA)E A}
|-&}e] 243}, bovine serum albuming FF£0 2

3FAaL, ALP EHd %=+ nM/30min/mg of protein® 2
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4. Mineralization Assay(AR-S staining)

6-well plated]] 1x1057)2] AE7} Eo/les &
3 5 242 9= 10 ng/ml, FETH 1 wg/ml, g
319] 10 ng/ml, S 10 ng/mle] T2 283519
o}, extracellular matrix mineralizationg §-53}7] 9
g 21 wjeF7|7to]l 7] o]EX | 4 mmole/L
NaHPO4E 7}l 4] vl k390 ™ Alizarin red-
S(AR-S) YA L& Stanford et alPVe] HHH-S ALY
o}, 2190 At £ wjX]E A A3FAL, phosphate-
buffered saline(PBS)Z A28} t}, ice-cold 70%
ethanol 2 3FA)7F S¢F 4C oA 1AL ethanolS
A A F 40 mmole/L AR-S(pH 4.2)2 AL 4] 10
BB QAT ARS £91S A1 B
Gz A 3809 2 AR 998 R
S AHEY3IA 10 mmole/L sodium phos-
phate(pH7.0)9l] 10%(w/v) cetylpyridinium chloride
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Table 1, Alkaline Phosphatase Activity of hFOB1 treated with the Extracts of Morindae Radix (Mean+S D)

C- C+

10ng/ml 100ng/ml Lug/ml

Morindae Radix 0.21£0.02 0.29£0.03*

0.29£0.03* 0.27%0.02 0.28+0,02¢

*; Statistically significant compared to negative control (p¢0.05)

C (negative control) ; added distilled water
C* (positive control) ; added 107 M dexamethasone
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Figure 1. Effect of Morindae Radix on ALP activity of hFOB1
hFOBIs were plated in 6-well plates at 1x10° cells/well and cultured in F-12 HAM:DMEM until cells reached a confluence. After
that, 10 ng/ml, 100 ng/ml, 1 ug/ml of Morindae Radix and dexamethasone as a positive control were added and cultured for another
3 days more, Values represent averages from four independent experiments and standard deviation, (C : negative control, C* : posi-
tive control, * : p{0.05)

Table 2, Alkaline Phosphatase Activity of hFOB1 treated with the Extracts of Cibotium Barometz (L) (Mean+S D)

C c 10ng 100ng lug

Cibotium Barometz (L.) 0.22£0.03 0.33%0.03* 0.29£0.03* 0.31+0.03* 0.31+0.01*

*; Statistically significant compared to negative control (p¢0.05)
C (negative control) ; added distilled water
C" (positive control) ; added 107 M dexamethasone
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Figure 2, Effect of Cibotium Barometz on ALP activity of hNFOB1
hFOB1s were plated in 6-well plates at 1x10° cells/well and cultured in F-12 HAM:DMEM until cells reached a confluence, After
that, 10 ng/ml, 100 ng/ml, 1 ug/ml of Cibotium Barometz and dexamethasone as a positive control were added and cultured for
another 3 days more, Values represent averages from four independent experiments and standard deviation, (C : negative control,

C* : positive control, * : p€0.05)

52



. 2414 Figure 2),
1, SO St 1| QIpHEsiE 20| By 3. getmof oot 21| QIptEs|= 40| By
5 5
3UT YollA] Szl val] FAdET T B
T € Adee] S7H TS Elou A daT
5 o] FAH SR Folg S7FHE H I tH(Table 3,
= Figure 3),

0
0.

|

(]

3UT A STzl H]3) v, AF
o] 7 A BF fof 3 S7HE HYon, AT
53] 10 ng/ml, 1 ug/mi-0] FATH 0.2 T35}
7He Bk ey R ZF ATt
Fo] § Apo] & Ho|A] Akrh(Table 1, Figure 1), 4. K580 Higt 911y itz gy
H=

%“?L‘ﬂw *7}-‘34_ A HYon 53] A
3TN A =T B8 IR BE Z7} 10 ug/mio] FAH SR Fodt T7HE B
ATAA 23k TAIEE 2jolE HYoH Ay Ak 2 Rz AT 93 2o
T B AT o] B ‘;%% i}*é%“% Heort £ Ho]x] ¢IQITHTable 4, Figure 4).
A

>
i)
Sy
e
o
lo,
ok
)
o,
il
o
2
&3
>-.-4
N
,%
o
=X
a

Do

Table 3. Alkaline Phosphatase Activity of hFOB1 treated with the Extracts of Albizziae Cortex (Mean+S D))

C c* Ing 10ng 100ng lug

Albizziae Cortex 0.20%£0.02 0.30%£0,02* 0,22£0,03 0.25£0,03 0,23£0,04 0.22£0,03

*; Statistically significant compared to negative control (p¢0.05)
C (negative control) ; added distilled water
C* (positive control) ; added 107 M dexamethasone
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Figure 3, Effect of Albizziae Cortex on ALP activity of hFOB1
hFOB1s were plated in 6-well plates at 1x10° cells/well and cultured in F-12 HAM:DMEM until cells reached a confluence, After
that, 1 ng/ml, 10 ng/ml, 100 ng/ml, 1 ug/ml of Albizziae Cortex and dexamethasone as a positive control were added and cultured
for another 3 days more, Values represent averages from four independent experiments and standard deviation, (C : negative con-
trol, C* : positive control, * : p¢0,05)
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Table 4, Alkaline Phosphatase Activity of hNFOB1 treated with the Extracts of Cistanchis Herba (Mean+S D))

C (o} Ing 10ng 100ng lug

Cistanchis Herba 0.13£0.02 0.20%0.01* 0.17%0.02 0.18%0.0* 0.17%0.01 0,16£0.01

*; Statistically significant compared to negative control (p¢0.05)
C (negative control) ; added distilled water
C" (positive control) ; added 107 M dexamethasone
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Figure 4, Effect of Cistanchis Herba on ALP activity of hFOB1
hFOBI were plated in 6-well plates at 1x 10° cells/well and cultured in F-12 HAM:DMEM until cells reached a confluence, After that,
1 wg/ml, 10 ug/ml, 100 ug/ml, 1 mg/ml of Cistanchis Herba and dexamethasone as a positive control were added and cultured for
another 3 days more, Values represent averages from four independent experiments and standard deviation, (C : negative control,
C" : positive control, * : p¢0.05)

Table 5, The stained area which represent Alkaline Phosphatase Synthesis of hFOB1 treated with the Extracts of
Albizziae Cortex, Morindae Radix, Cistanchis Herba, Cibotium Barometz (L) («g/ml/well(Mean+=S D)

C- C+ Albizziae Cortex Morindae Radix Cistanchis Herba Cibotium Barometz (L,)
10ng/ml 10ng/ml 10ug/ml 1ug/ml
178,00£16,00 293,508,000 248,004, 24+ 258.63+145.30** 294,13422 80* 296.38%7.60%

* ; Statistically significant compared to negative control (p{0.05)
*; Statistically significant compared to positive control (p{0.05)
C (negative control) ; added distilled water

C" (positive control) ; added 107 M dexamethasone

5 M=, =274, HEt, SEZA W EN Znaa 1 wmiel A A AdFe] Tk 10

& QICHEo=2 0| SIM HIS ng/ml, I3 10 ng/mlF} 2]k 2fo]E R Tt
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Figure 5. The stained area which represent Alkaline Phosphatase Synthesis of hFOB1 treated with Albizziae
Cortex, Morindae Radix, Cistanchis Herba, Cibotium Barometz (L), Vertical bars represent standard
difference of each independent experiments,

*; Statistically significant compared to negative control (p{0.05)

*; Statistically significant compared to positive control (p¢0,05)

C(negative control) ; added distilled water

C*(positive control) ; added 10-7 M dexamethasone

A.C. : Albizziae Cortex

M.R. : Morindae Radix

C.H. : Cistanchis Herba

C.B. : Cibotium Barometz (L.)

Negative control Positive control 3= 10ng/ml

Figure 6_ Alizarin red S stain photographs for ALP synthesis
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= Fo SRAEF(MC3T3-E1 cel)ol] &-&3F A+
AV ALP BAEONE f350] 71 F1 57}
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o] 55 A} AHo R HY F 4T
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o A )z v a3k 2jo] S
™ E3] 88 10 ug/mid} F 272 1 ug/ml 2
o] 38k 10 ng/miz} B3 10 ng/ml AT} 5
Ao R §oI3 Aol 2 T o] el A
o] oo Ul7}A] AekAIA| 5] ZHzte] ALP B4
T S A et = F2ta] o) A 7}1} 2o oo

i m1

Holo
218
=

—M

RLN

O

S UI7HA] A ekAA B Z7hE g0 3k 2jo]

& BTk
B oA ALP AR} =7 JERd 8243
FETH Z $E2 828 gk g0 g AAA
32 Bo] TR Ho] or] AR IALGHEA

e

HALED) AN (B ArFetal L (fii)& F57-

57

A s Al s on EAGR)AME &
FEHEH LS A8sHH S7)(hR)E Kk
o] SFEFCER)= Al A 7S )k
B =9 B7IBRE = 0511'?‘?}
(j%]%{)g A 53l aFle) R

< Hgskal sjest 4"3 EEEW 5}‘3] HH
o]l sh= o] Y
73‘0[“ =1 073‘, =
& 7R Fele A, oIl e
<= AR

B AT 23 5 F YA = 22 AEY ALP
Fol FEFS MAE AoE YEston, o w
YA BE oeke A3 & o At
B7rek A 714, dH7IF o] FolA o &
el

3k o] 5 AA Y Al whE 3, kA 3H
HE cytokine W AR} 5 Fxe AHE B
A B AR L 5 A
e B AEQE @77k Aastel s
W, ©] Yoy} dAHZ -8 vieks »aisl g g7t 9l
o Ple A wa olele Aokl Se
Zhol 7hssh &5, Aadke] QFAe] 7] wiEel
s dE 3] o] 88 wol gt AztErt

[‘

= =
‘l__

(o) RSN
A=A

satgo] A3 A7RE AHGo] stk 43S

7kl *£°fzﬂxﬂiol AZEe Y, JIT ¢ AF
z2e] AEH Y& 1Zo] o] Fo] Ax gk
S, FuE, Yo, 558 ABHoE o

ok =3 ¥, 8 X5 59 °1J‘lﬂ°11 A oA
AEZ B AT7E= AR 19 o] AAE
o} ZRAEZF0] hFOB19]| 5o wjo) Okﬂ 7178
AR EA(ALP) 95 3527 4 vAd
n73 ARIE o83t A% A3 e 22 A
290 04041;}.

=2 T A

e

G ES
HY

] H] oH J’:T;L-o/] Z} '/;:;-{]
:qy E-3] 10 ng/ml, 1 ug/mi<-

dlo

el
L

)

I
o\

7

M



o] gt %7}::3 ia‘;ﬂﬂr, é
o] ]38k zjo]= B o] A] EITHP(0.05).
3. 5288 gAYz vlE] 10 wg/ml AT
o] AR Folgt S7FE Ealon vz
AT Z7HE B GTHP0.05).
4, ALP A& o83+ AlSdl|A] tzTtdl| H]ste]
A iz AT 257 BAZC R F9
7]”“ E/\/\——tq '“‘5] ’T”&“g‘, HJ—:I_LZ%C’HH
Tr«l st 571 EATHP0.05).

obgt Be AR AFH, FRTH, §58L
ZZAE] ALP Aol JFS n A= Ao Z YE}
1;}9413%’ SJE= o]Q. 3] ¢ko 2 Ak 8 Hiols

— =
% 987} gloeleb Az gt
VI, g1E3

1. Caton JG, Quinones CR : Etiology of periodontal
diseases, Curr Opin Dent 1:17-28, 1991,

2, Page RC : Periodontal therapy : Prospects for the
future, J Periodontol 64:744-753, 1993,

3. Froum §J, Gomez C : Periodontal regeneration,
Current Opinion Periodontol 1:111-128, 1993.

4, Caton JG, Nyman S, Zander HA : Histometric
evalution of periodontal surgery II. Connective
tissue attachment levels after four regeneration
procedures. J Clin Periodontol 7:22-27, 1980,

5. Listgarten MA, Rosenberg MM : Histological
study of repair following new attachment proce-
dures in human periodontal lesions, J
Periodontol 50:333-344, 1979.

6. Toriumi DM, Kotler HS, Luxenberg DP, Holtrop
ME, Wang EA : Mandibular reconstruction with
a recombinant bone-inducing factor : functional,
histologic, and biomechanical evaluation in cal-
varial defects in adult primates, Arch Otolaryngol
Head Neck Surg 117(10):1101-1112, 1991,

58

7. Ripamonti U, MA S, Van Den Heever B, Reddi A

10,

11.

12,

13.

14, 4

15,

16,

H : Osteogenin, a bone morphogenetic protein,
adsorbed on porous hydroxyapatite substrate,
induces rapid bone differentiation in calvarial
defects in adult primates. Plast Reconstr Surg
90:382-393, 1992,

Bowers G, Felton F, Middleton C, Glynn D,

Sharp S, Mellonig J, Corio R, Emerson J, Park S,

Suzuki J, et al. : Histologic comparison of regen-

eration in human intrabony defects. J

Periodontol 62:690-702, 1992,

Chang B, Lee Y, Ku Y, Bae K, Chung Cs :

Antimicrobial activity of magnolol and honokiol

against periodontopathic microorganisms, Planta

Med 64(4):367-9, 1988,

Yasukawa K, Takido M, Takeuchi M, Nakagawa

St Effect of chemical constituents from plants on

12-0-tetradecanoylphorbol-13 -acetate-induced

inflammation in mice, Chem Pharm Bull

(Tokyo) 37(4):1071-1073, 1989,

A, £43), AFH, #1718 MagnololZ}

Honokiol®] &+, wPd g s, NESA L

cytokine 5kl M| A= . thEHAFAeH3|A]

231145-158, 1993,

FE3, o8, 2719, w71, B iz
EEo| A2l frobiEe] A ESH SA4s)e 1
3 ﬂleTFJr@rile 24'144-154 1994,

15 BolH R AEH : 2o ol

Zo} AFATh AL fﬂEﬂg‘rE}ﬁ el WA=
o7

53] o,?. ﬂ

I E e B3t B AT, ATt
]2 :279-289, 1995.

ﬂ&

o

lo

%, 79, W71 3k g 28 Y FEE
Pir, &9 9 NEEAY| v X= FF gk
F37}8}3) 7] 25:478-486, 1995,

Kutsuna H, Fujii S, Kitamura K, Komatsu K,

off
«

[0

Nakano M, : Identification and determination of
platelet aggregation inhibitor from safflower.
Yakukaku Zasshi 108:1101-1103, 1988,

AR, S, A8 B3N FEEC] AF



17.

18,

19.

20,

21,

22,

23,

24,

25,

26,

27.

1998,

ZEEER LS AH

ik 410-414, 1991,

WAH, EEE ME, R 165168, 365-367,

417-419, 1988,

AFIEIR, hERZ R, AL, B g T, 105-

106, 1980.

ITTICEL e R

< tikepte]. 199.

Stanford CM Jacobson P A Eanes ED Lembke, L

A and Midura R J Rapidly forming apatitic miner-

al in an osteoblasts cell line (UMR 106-01 BSP). J

Biol Chem 270:9420-9428, 1995,

A8, o)uh, Pk, A, 2R AF5e

F Zea Mays L. )7} Aol WA= 9F

of thet /A A AT ES]A] 24:649-

600, 1994,

o, BT, ARH, T, HadE, Y

P B3N AR 2 FEEo] AFAUAESY 2
FEFAMAES] FESt]] m A=

FI}EF3]R] 24:745-754, 1998,

Mullally BH James JA Coulter WA Linden GJ :

The effecacy of a herbal-based toothpaste on the

BHE KRR Me, Kk

Y] 3], Abhy

control of plaque and gingivitis, J Clin
Periodontol 22(9):686-689, 1995.

Daniela T : Salvia officinalis 1 T Botanic charac-
teristics, composition, use and cultivation, Cesk
Farm 42(3):111-116, 1993,

Bellow CG Aubin, J E Heersche ] NM, Antosz,
M E : Mineralized bone nodules formed in vitro
from enzymatically released rat calvaria cell pop-
ulations, Calcif Tissue Int 38:143-154, 1986,
Kasugai S Nagata T Sodek J : Temporal studies
on the tissue compartmentalization of bone
sialoprotein (BSP), osteopontin (OPN), and

SPARC protein during bone formation in vitro, J

59

28,

29.

30.

31

32,

33.

34.

35.

30.

37.

Cell Physiol 152:467-477, 1992,

Arceo N, Sauk J J, Moehring J, Foster R A,
Somerman M J : Human periodontal cells initiate
mineral - like nodules in vitro, J Periodontol
62:499-503, 1991.

Bellows C G, Aubin J E, Heersche J N : Initiation
and progression of mineralization of bone nod-
ules formed in vitro: the role of alkaline phos-
phatase and organic phosphatate. Bone and
Mineral 14(1):27-40, 1991,

De Benard B : Glycoproteins in the local mecha-
nism of calcification, Clin Otrhop 162:233-244,
1982.

Wlodarski KH, Reddi : AH: Alkaline phos-
phatase as a marker of osteoinductive cells.
Calcif Tissue int 39:382-385, 1986,

Ao, A, 91433, ddok, F, FI2,
AR ] YA 7L MC3T3-E1 A £
7174 QiHEe a4 el Mixe 9% Uit
A7 818] 2]29(4):751-764, 1999
LA 71u]] A 53k 3o} 1
NG A ;o] Yoz Ro) MC3T3 E1 A|Ze
7174 QiHEe a4 Al mxe 9 Uit
X|F38F8] #] 31(1):123-134, 2001,

s, AT, et 8%, 8, A8
LR %% ©] MC3T3-E1 A2 274 5l £3}0]
PR 9 AT ISR 31(2):287-298,
2001,

Woods B, Kellaway TD : Cutaneous calculi

I

)

Kan

subepidermal calcified nodules. Br J Dermatol
75:1-11, 1963,

Dermis DJ : Clinical dermatology, 22nd revision.
Lippincott-Raven publishers, Philadelphia New
York, unit 12-12, 1-17, 1995,

Bancroft JD, Stevens A: Theory and practice of
histological techniques, 3rd edition. Churchill
Livingstone, New York, 245-267, 1990,



-Abstract-

Effects of Several Herbal Medicines on Alkaline
Phosphatase Activity in Human Fetal Osteoblasts

Myoung-Ku Lee, Hee-In Choi, Hyung-Keun You, Hyung-Shik Shin

Department of Periodontology, School of Dentistry, Wonkwang University

Several growth factors and polypeptides are not commonly yet used for regenerators of bone tissue or alveo-
lar bone because of the insufficiency of studies on their side effects, genetic engineering for mass production
and stability for clinical application. Recently, many herbal medicines, which have advantage of less side
effects and possibility of long-term use, have been studied for their capacity and effects of anti-bacterial, anti-
inflammatory and regenerative potential of periodontal tissues, Morindae Radix, Cibotium Barometz (L.),
Albizziae Cortex, Cistandhis Herba have been traditionally used as medicines for treatment of bone disease in
Eastern medicine,

The objective of the present study is to examine the ability of alkaline phosphatase (ALP) activity of human
fetal osteoblast (WFOB1) when several natural medicines were supplemented, hFOB1 were cultured with
Dulbecuo's Modified Eagle's Medium Nutrient Mixture F-12 HAM ( DMEM/F-12 1:1 Mixture, Sigma, USA) and
negative control, dexamethasone (positive control), and each natural medicines for 3 days. And then ALP activ-
ity was measured by spectrophotometer for enzyme activity and Alizarin red S staining for morphometry.

Among the natural medicines of this study, Morindae Radix, Cibotium Barometz (L.) and Cistanchis Herba
induced higher activity of ALP synthesis than negative controls in all experimental group. Albizziae Cortex
showed mild increases than negative control group. According to measurement of positively stained area, all of
the natural medicines of this study increased compared to negative control, Especially, Cibotium Barometz (L.)
and Cistanchis Herba showed statistical significance compared to negative control (p¢0.05).

These results indicate that Morindae Radix, Cibotium Barometz (L.), Albizziae Cortex, Cistandhis Herba have

an inducing ability of ALP synthesis on osteoblast,

Key Words : alkaline phosphatase (ALP), human fetal osteoblast (\FOB1), genetic engineering, Periodontal regeneration
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