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Table 1. The list of natural products for this study
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1. MIZEHS

2717 bl g whEo] vl 45hAZ 4 Sl A
F7hZ2] MC3T3-El(mouse calvaria osteoblasts) Al
EE 10% fetal bovine serum(FBS, Gibco BRL, USA)
I} 1% YA (Penicillin G sodium 10,000 units/ml,
streptomycin sulfate 10,000 ug/ml and Amphotericin
B 25 ug/ml in 0.85% saline, GibcoBRL, USA)7} Z7}
H o-Minimum Essential Medium(a-MEM, Gibco-
BRL, USA) 2 ml o] B7] 6-well plated]] 2 AJE(5 x
10* cells/wel)E £33 ©]& 37T & ¥
100% FE2EZAM 95%2] F719 5% COE Al

Korean  Scientific name Family Used Major Components Reference
name parts®)
s Cnidium officinale Umbelliferae Ro 1-2% of essential oil, cnidilide,
Makino neocnidilide, cnidium lactone,
(Cnidii Rhizoma) cnidimic acid, ligustilide, 19
butylphthalide, butylidenephthalide,
sedanoic acid, d-glucose, d-fructose,
sucrose, amino acid
7y Rhinoceros bicornis L. Rhinocerotidae Ho calcium carbonate, calcium phosphate, 20
(Rhinocerotis Cornu) tyrosine, cystein, thiolactic acid
=X Drynaria fortunei Polypodiaceae Ro not known 21-23
(Drynariae Rhizoma)

¥ ; Ho; horn, Ro; root
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M glycine NaOH buffer(pH 10.4) 0.2 ml, 15 mM2]
p-nitrophenyl phosphate(pNPP ; Sigma Diagnotics,
USA) 0.1 ml, 0,1% triton X-100/saline 0.1 m{ 3} Ht

A ST 0.1 mlg & Egsto], o] vHgES 37T 9
A 3087F v o515t} 0.1 N NaOHE 0.6 ml 7\47}&
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USA) A FF=2] 2ko] & YeR}H, p-nitrophe-
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Table 2, Alkaline phosphatase absorbance of MC3T3-E1 cells treated with the extracts of Cnidii Rhizoma (Mean

+SD)
Day Negative control Positive control 107 g/ml 100 g/ml
3 2.60+0.42 3.35%0.21 3.30%0.14 3.85%0.49
5 3.80%0.28 4.4010,57 3.90£0,42 4,50%0.28

Table 3, The stained area which represent alkaline phosphatase synthesis of MC3T3-E1 cells treated with the
extracts of Cnidii Rhizoma (um2) (Mean+S D)

Day Negative control Positive control 107 g/ml 106 g/ml
3 30.97+3.56 41,41+9.36 47 44+9 24 58.08+8,54
5 39.02£7.00 57.46110.45 55.51+8,99 03.45%9.97*

* Statistically significant compared to negative control(p€0.05).

gk 2ol ilon, Wil wE fogh zfo| = w2 Zpo A A AT E 107 g/ml-o] 3Y 9]
NATHP(0.05)(Table 2). B3| 5UA 271519 THp(0.05)(Table 4,

ole] ¥k A7 Ak EA FHWEE o] &5 717 aHEslaa GAHE o] &gk A5 A
AZAE 39, 59 B 100g/mlo] Atz 39,59 BT T Aol At vls)
Hjsl fojst S7He BAlaL, vk wE fofdt 3 SUHE BAlow, 107 g/ml 9] A5 34| H]
zko] = §IATHp(0.05)(Table 3, Figure 1), 3 LA Fog S7HE B ITHp(0.05)(Table 5,

Figure 2),
2. 2M2joj| jjpt 71| MdolpkRo =0l B A
gMHS 3. M=o tigt T YelIMRs =~ By
2 A Y=

3UTolA ST Hle FizTol, 107
g/mito]] Blel 10© g/mikto] o3 S7FE Hlo 3TN BE AFETE SAA L R B
™, 10° g/mlto] SAdtzrel| sl S %7} 3]0 ol Hg) frof gt ST Balont, 54 wellxlE A
™, 107 g/mlsro] FAhzol Hls) Zgkt, sYT 27kl frogk 2o 7} glSlth. 33} 5 Abo] 5 uf
A= A 23t o3 Zo]7h gllet. v U &g Apoleo] ot Fof st kol flATHp(0.05)

Table 4, Alkaline phosphatase absorbance of MC3T3-E1 cells treated with the extracts of Rhinocerotis Cornu

(MeantS.D)
Day Negative control Positive control 107 g/ml 106 g/ml
3 1.45£0.07 1.80£0,00* 1.50£0.00% 1,95£0,07%
5 3.15£0.21°% 3,40%+0,00 3.45%0,21°% 3.85+0.41

* Statistically significant compared to negative control(p¢0.05).
¥ Statistically significant compared to positive control(p<0.05).
$ Statistically significant compared to 3 days(p{0.05).

$ Statistically significant compared to 10-7 g/ml group(p(0.05).
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Table 5. The stained area which represent alkaline phosphatase synthesis of MC3T3-E1 cells treated with the
extracts of Rhinocerotis Cornu (im?) (Mean+=S D))

Day Negative control Positive control 107 g/ml 100 g/ml
44.94+9,04 62.19+6.28 69.72+0,00" 70.02%0,73"
5 32.86+4.18 48.91%6,57* 52.21%5,60"% 00.53%5.57

* Statistically significant compared to negative control(p{0.05).
$ Statistically significant compared to 3 days(p{0.05).

Table 6. Alkaline phosphatase absorbance of MC3T3-E1 cells treated with the extracts of Drynariae Rhizoma

(Mean+S.D)
Day Negative control Positive control 107 g/ml 100 g/ml
3 1.75£0.07 1.85£0.07 2.35£0,07"¥ 2.45%0,07"¥
5 2,05%0.21 2,15%0.21 2.55%0.07 2.65£0.77

* Statistically significant compared to negative control(p{0.05).
¥ Statistically significant compared to positive control(p<0.05).

Table 7, The stained area which represent alkaline phosphatase synthesis of MC3T3-E1 cells Treated with
the extracts of Drynariae Rhizoma (um?) (Mean+S D))

Day Negative control Positive control 107 g/ml 10° g/ml
3 25,3613,94 40.96%5.64 478410637 44311798
5 26,71£4.03 31.45£8.12 46,4615.17* 41,64%3.67*

* Statistically significant compared to negative control(p0,05)

(Table 6). 28 AAA} cytokines S0l A ZHH T
%71** AT AL FUR S o] &7 ASAH XA F71AY F71AE Edehe AlEIHE S
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./]d Z7F= HQtHp(0.05)(Table 7, Figure 3) 2] sl vk QP A= oL 3} W stet
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A5 B0 243 9 AFde] @ ghre S| A2TS AYs] Sl 257]50l
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fﬂil Azze] 3 FRkstal Yo g S0l 7 el AF2A A B S $letke]
817 ool kAo 2 Agto] Ak Fo Uil o]fH EAEL thed 2ok A A2 dxFe
0}7%] e}, o] st 2F2A el sl Ayl & 2 5 S AES0] AZHOR GosH o]F,
ofehs AF2AE A, AFA, Hopdd) Az F2o] SR E =R A2 AAE AL vl EZH
oln], o] F Zzze] YA FF5 FAA ] o] &4, fibronectind} 22 X|ZH Ae|A & AR5}
e Ao 2 dofufar, o] 23k e ofF 7HA| of Agsh= ot EA 2 25 AA7F A=
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Microphotoghaph reveals ALP synthesis expressed as red-colored area of MC3T3-E1 cells treated
with the extracts of Cnidii Rhizoma(negative control, Naphthol AS-BI method, X 100).
Microphotoghaph reveals ALP synthesis expressed as red-colored area of MC3T3-E1 cells treated
with the extracts of Cnidii Rhizoma(10g/ml group, Naphthol AS-BI method, X 100),
Microphotoghaph reveals ALP synthesis expressed as red-colored area of MC3T3-E1 cells treated
with the extracts of Rhinocerotis Cornu(negative control, Naphthol AS-BI method, X 100).
Microphotoghaph reveals ALP synthesis expressed as red-colored area of MC3T3-E1 cells treated
with the extracts of Rhinocerotis Cornu(10°g/ml group, Naphthol AS-BI method, X 100).
Microphotoghaph reveals ALP synthesis expressed as red-colored area of MC3T3-E1 cells treated
with the extracts of Drynariae Rhizoma(negative control, Naphthol AS-BI method, X 100).
Microphotoghaph reveals ALP synthesis expressed as red-colored area of MC3T3-E1 cells treated
with the extracts of Drynariae Rhizoma(107g/ml group, Naphthol AS-BI method, X 100),
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-Abstracts-

Effects of Extracts of Natural Products on Alkaline Phosphatase
Activity of MC3T3-E1 Cells

Sang-Kee Park, Dae-Kyum Kim, Seung-Han You, Hyun-A Kim, Myoung-Dong Kim,
Hyung-Keun You, Hyung-Shik Shin

Department of Periodontology, College of Dentistry, Wonkwang University.,

Several growth factors and polypeptides were studied for the regeneration of periodontal supporting tissues
which had been lost due to periodontal disease. But these are not commonly used for regenerators of bone tis-
sue or alveolar bone, because of the insufficiency of studies on their side effects, genetic engineering for mass
production and stability for clinical application. Recently, many natural products, 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, Cnidii Rhizoma, Rhinocerotis Cornu and
Drynariae Rhizoma have been traditionally used as a drug for treatment of bone disease in oriental medicine,
The purpose of this study was to examine the ability of alkaline phosphatase synthesis of MC3T3-E1 cells when
above medicines were supplimented. MC3T3-E1 cells were cultured with #MEM(negative control), dexam-
ethasone(positive control), and each natural products for 3 and 5 days, And then ALP synthesis was measured
by spectrophotometer for enzyme activity and by naphthol AS-BI staining for morphometry, Except Cnidii Rhi-
zoma, all of the natural products of this study induced higher activity of ALP synthesis than controls, Among
them Drynariae Rhizoma induced the highest activity, In the aspects of culturing time, all medicines did not
showed the difference between 3 and 5 days, but 107g/ml group of Rhinocerotis Cornu showed significant
increase at 3 days than at 5 days. These results indicate that several natural products have a inducing ability of

ALP synthesis on osteoblasts,
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