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23) 4
5)

6)

Graves  Cochran”

(platelet—derived
growth factor, PDGF), (trans—
forming growth factor, TGF),

(fibroblast growth factor, FGF),
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(insulin—like growth factor,
IGF), (epidermal growth fac—
tor)
PDGF

Graves(1998)®

Piche
PDGF

, Rutherford(1992)® ,
PDGF

Canalis 1@ IGF-1
DNA

, Linkhart  MohanD
IGF

IGF-1

MC3T3-E1

PDGF IGF



) ’

20) (Drynariae Rhizoma)

) ) Ma(1995)
magnolol  honokiol 2D
,IL=1b PGE2 col—
lagenase 12) ,
, IL-1b PGE2 , ,
, collagenase , ;
13,14)
’ 22,23)
15),
16)
adenosine diphosphate MC3T3-E1 ,
17)
’ 18) ,
(Cnidii
Rhizoma)
« ) , I.OOOO OO0
19) (Rhinocerotis Cornu) 1.0000
Table 1. The list of natural products for this study
Korean Scientific name Family Major Components Reference
name parts?®
Cnidium officinale Umbelliferae 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

Rhinoceros bicornis L.  Rhinocerotidae

(Rhinocerotis Cornu)

calcium carbonate, calcium phosphate, 20
tyrosine, cystein, thiolactic acid

Drynaria fortunei Polypodiaceae

(Drynariae Rhizoma)

not known 21-23

3 : Ho; horn, Ro; root



MC3T3-E1(mouse calvaria
osteoblasts) 10% fetal bovine
serum(FBS, Gibco BRL, USA) 1%
(Penicillin G sodium 10,000 units/ml,
streptomycin sulfate 10,000 / and
Amphotericin B 25 /ml in 0.85% saline,
GibcoBRL, USA) a—Minimum
Essential Medium(a—MEM, GibcoBRL,

USA) 2 6—well plate
(5% 104 cells/well) . 37
100% 95%
5% CO2
2—
3
2.00 000000
100 g 1¢
1,500 rpm
rotatory evaporator freeze
dryer
. 1lg 10 stock
solution 0.2
syringe filter(Nalge company, USA)
3.00000000000
MC3T3-E1 6—well plate  1x
105cells/well , 10% FBS
a—MEM 1 37 ,100%
, 5% CO2
.1 0% a—MEM
2 , 10% FBS, 1% ,50 /

ascorbic acid, 10 mM Sodium b—glyc—
erophosphate a—MEM
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, 107 M dexametha—
sone ,
3 5
, trypsin—EDTA
1,500 rpm 6
0.2

0.1 0.1 M glycine NaOH
buffer(pH 10.4) 0.2 ,15mM p—nitro—
phenyl phosphate(pNPP ; Sigma Diagnotics,

USA) 0.1 , 0.1% triton X—100/saline 0.1
0.1 ,
37 30 .0.1N
NaOH 0.6
. p—NPP 410 nm
(Beckman DU-650, USA)
, p—nitrophe—

nol(p—NP ; Sigma Diagnostics, USA)

4.000 00bOo0og ooboo oo o
oooobooo

6—well plate 1x 105/well

o—MEM 2 )

MEM )
107" M dexamethasone

3 5 ,
2% paraformaldehyde well 2
ml 30 4
2
naphthol AS—MX fast red vio—

let LB salt(Sigma Chemical Co., USA)



Table 2. Alkaline phosphatase absorbance of MC3T3—E1 cells treated with the extracts of Cnidii Rhi —
zoma (Meant S.D.)

Day Negative control Positive control 10-7 g/mi 10-6 g/ml
3 2.60+ 0.42 3.35+ 0.21 3.30+ 0.14 3.85+ 0.49
5 3.80+ 0.28 440+ 0.57 3.90+ 042 450+ 0.28

Table 3. The stained area which represent alkaline phosphatase synthesis of MC3T3—E1 cells treated
with the extracts of Cnidii Rhizoma ( 2) (Meanz S.D)

Day Negative control Positive control 107 g/ml 1076 g/ml
3 30.97+ 3.56 41.41+ 9.36 47.44+ 9.24 58.08+ 8.54*
5 39.02+ 7.00 57.46+ 10.45 55.51+ 8.99 63.45+ 9.97*

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

well 1 30
37 . n.oooo
(x 100), 1.000 00 booooooooo g
Image Pro Il (Media godaood
Cybernetrics, USA)
3 , 5
50000 (p<0.05)(Table 2).
3,5 10-%g/mi
3 5 '
ALP (one (p<0.05)(Table
way ANOVA) 3, Figure 1).

(p<0.05).

Table 4. Alkaline phosphatase absorbance of MC3T3—-E1 cells treated with the extracts of
Rhinocerotis Cornu (Mean+ S.D.)

Day Negative control Positive control 10-7 g/ml 10-% 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+ 0.00 345+ 0.21° 3.85+ 041

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

U 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 (LI 2) (Meant S.D.)

Day Negative control Positive control 10-7 g/mi 10-6 g/mi
3 44.94+ 9.04 62.19+ 6.28 69.72+ 0.00* 70.02+ 0.73*
5 32.86+ 4.18 4891+ 6.57* 52.21+ 5.60* 66.53+ 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 (Meanzt S.D.)

Day Negative control Positive control 10-7 g/ml 10-6 g/ml
3 1.75+ 0.07 1.85+ 0.07 2.35+ 0.07*¢ 2.45+ 0.07*0
5 2.05+ 0.21 215+ 0.21 2.55+ 0.07 2.65+ 0.77

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

Table 7. The stained area which represent alkaline phosphatase synthesis of MC3T3—E1 cells Treat—
ed with the extracts of Drynariae Rhizoma (L 2) (Meant S.D.)

Day Negative control Positive control 10-7 g/ml 10-6 g/ml
3 25.36+ 3.94 40.96+ 5.64 47.84+ 6.37* 4431+ 7.98*
5 26.71+ 4.03 3145+ 812 46.46+ 5.17* 41.64+ 3.67*

* Statistically significant compared to negative control(p<0.05)

2. 0000 00 0000000ooa o (p<0.05)(Table 5, Figure 2).
0oooda
3.0000 00 ooooooooog
3 , ooooood
107 g/ml 10-% g/ml
, 10-6 g/ml 3
, 10-7 g/mi ,5
.5 .3
. 5
10-7 g/ml 3 5 (p<0.05) (Table 6).
(p<0.05)(Table 4).
3,5
3,5 (p<0.05)(Table
, 107 g/mi 7, Figure 3).
3 5
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v.OooO o odad
, , cytokines
, fibronectin
24
(filler)
hydroxyapatite
25)

26).

Hanksz"

PDGF
PDGF
, Centrella2z®
PDGF—-BB
PDGF
MC3T3-E1 Kodama2®
5). ALP )
30 ALP
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Krzysztof3D
pH 8-10 monoester phosphate
, Stein32
ALP
33).
ALP
(p<0.05)(Table 2, 4, 6), dex—
amethasone
(p<0.05)(Table 6).

dexam—

ethasone
, 3 5
) 10-7g/mi
(p<0.05)(Table 4).
dexa—
mathasone
34),
dexamathasone
osteopontin
, osteocalcin
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35), , dexamathasone

36).

dexamathasone

(p<0.05).

Azo (Burstone )

. Naphthol AS—BI phosphate

azo dye

5

orthophosphate  naphthol
naphthol
diazonium

(Table 3, 5, 7, Figure 1— 3). 3

(Table 5, Figure 2).

cytokine

V.o



(MC3T3-E1 cell) ,

(p<0.05)(Table 2, 4,
6).

(p<0.05).
2. , , 3 5
, 10-"g/mi
3 5
(p<0.05).

(p<0.05).

3 5
(p<0.05).
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Figure 3—1 Figure 3—-2
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Figure 1-1. Microphotoghaph reveals ALP synthesis expressed as red—colored area of
MC3T3-EL1 cells treated with the extracts of Cnidii Rhizoma(negative control,
Naphthol AS—BI method, x 100).

Figure 1-2. Microphotoghaph reveals ALP synthesis expressed as red—colored area of
MC3T3-EL1 cells treated with the extracts of Cnidii Rhizoma(10-%g/ml group,
Naphthol AS—BI method, x 100).

Figure 2—1. Microphotoghaph reveals ALP synthesis expressed as red—colored area of
MC3T3-EL1 cells treated with the extracts of Rhinocerotis Cornu(negative con—
trol, Naphthol AS—BI method, x 100).

Figure 2—2. Microphotoghaph reveals ALP synthesis expressed as red—colored area of
MC3T3-EL1 cells treated with the extracts of Rhinocerotis Cornu(10-6g/mi
group, Naphthol AS—BI method, x 100).

Figure 3—1. Microphotoghaph reveals ALP synthesis expressed as red—colored area of
MC3T3-EL1 cells treated with the extracts of Drynariae Rhizoma(negative con—
trol, Naphthol AS—BI method, x 100).

Figure 3—2. Microphotoghaph reveals ALP synthesis expressed as red—colored area of
MC3T3—-E1 cells treated with the extracts of Drynariae Rhizoma(10-"g/ml
group, Naphthol AS—BI method, x 100).
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—Abstracts—

Effects of Extracts of Natural

Products on Alkaline Phos—

phatase Activity of MC3T3—
E1l 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 peri—
odontal supporting tissues which had been
lost due to periodontal disease. But these
are not commonly used for regenerators of
bone tissue or alveolar bone, because of the
insufficiency of studies on their side effects,
genetic engineering for mass production
and stability for clinical application. Recent—
ly, many natural products, which have
advantage of less side effects and possibili—
ty of long—term use, have been studied for
their capacity and effects of anti—bacterial,
anti—inflammatory and regenerative poten—
tial of periodontal tissues. Cnidii Rhizoma,
Rhinocerotis Cornu and Drynariae Rhizoma
have been traditionally used as a drug for
treatment of bone disease in oriental medi—
cine. The purpose of this study was to
examine the ability of alkaline phosphatase
synthesis of MC3T3—E1 cells when above
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medicines were supplimented. MC3T3-E1
cells were cultured with o—MEM(nhegative
control), dexamethasone(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 morphome—
try. Except Cnidii Rhizoma, all of the natural
products of this study induced higher activ—
ity of ALP synthesis than controls. Among
them Drynariae Rhizoma induced the high—
est activity. In the aspects of culturing time,
all medicines did not showed the difference
between 3 and 5 days, but 10-"g/ml group
of Rhinocerotis Cornu showed significant
increase at 3 days than at 5 days. These
results indicate that several natural prod—
ucts have a inducing ability of ALP synthe—
sis on osteoblasts.



