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23 (#14E, Safflower : Carthamus tinctorius
Linnéel % 0 e = B 2 €
Dipsasi Radix) 300g2 70% EtOH Z&AHdl] 4
60°C 3A17H4 23] 3, . F&d
EtOH& & o3ty o ue F 7
zte] EtOH extract(140g)& fd%iv}. Fddx
o2 S5 EASFEE(Zea Mays L)
PDGF-BB(Genzyme, USA)Z AM4-8 32, 4
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extract, DRE) & AME-3lat) 2t &89 &
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amphotericin-B 7}
%2 1% antibacterial-antifungal solution
(Gibco, USA)3}+ 10% FBS(Gibco, USA)E

A 713t a-MEM(Gibco, USA) S HlA 2 3},

3d AL wgd s ns FHEAM 5AT
7HAL v Fete] APl ARGt Th kAl 5

v 9%, 25 7CE FA3HEA] 95%
371, 5% CO:& A% FHE3AT 23HR
E+& ATCC MG63 human osteosarcoma cell
(MG63 cell) & ol &35} t},

LMEEME o)

Aul 3 A FANHME R MG63 cell &
0.25% trypsin-EDTA(Gibco, USA)&d o 2
g & dAEYste de 3 owigdos
MEFFEE THET FFHZANE wel
F 1x105709) AlES7F gA sl 96 well
plate(Nunc, USA)dl HZF3 & w g
24A 7+ Z w9 S A AT F Hank's
balanced salt solution(Gibco, USA)L. 8 A&
otz oFAld o3 M EFAHLEE rapid
colorimetric MTT assay®? 2 % 7}stth iz
&+ B 7 A s E SaE ujgo)
200/ 7y = A ste] 24A17F wi 3 B wp okl
AT A2 E4o] £33 methyl
thiazol-2-YL-2, 5-diphenyl
bromide(MT’I‘) (Sigma, USA)4
wello] W7 4A17F Eob wjokd &
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°—‘1‘ 50dE 7z}
MTT&



< AABA formazonZdZ S &3 A717] Y4l
dimethyl sulfoxide(Sigma, USA)E& 5044 3
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z7] 2ANEHY AFA ME ¢ MGE3
cellZ 96 well culture plateo] welld 1x1044)|
HESL 2407 wiFet, 7k 7t &
WA 2 mB) 48A17 whrstct
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5. '%|-PDGF-BB binding assay

Gravess 9] #®o] wa} binding assay &

AA A, FE3H, AFAHAE 2
MG63 cell& 24 well plate(10° cell/well)o) 3
3ty YA wlekst 1, depletion medium

(05% FBS)o 2 3% 72A|17F witsich
50/mié} IL-B¢t 7 FAE Tz 718hy
20A17F Aw s ¥ 10 ng/mle] ¥]-PDGF-
BBE 7}sta 4°ColA 3A17 wiokal o). whok
Z WX E AABL 1% SDSE BI-PDGF-BB
£ F&3dd9%. %% YI-PDGF-BBe
Packard Model 6230 gamma scintillation
counter(Packard Ins, CT, USA)& &4 3t¢{ch
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wello] aEo] rzoT A7t TR

2e WAS AEHAT, AdTozE
PDGF-BB % Z} ¢kAl7t iz ¥3d )

AZ AAANNG. 283 FRe 5x
10°cell/mle) MG63 cell @ XFu)A E 2] A
EFFHE 713l 5% CO2 95% 3 7)9 37°C
oA 4AIZHE]F st wiF ¥ chamber

A fiterE A AT F59 cellE 1A
3, GemsagA F AN F53 A
o] & ZAlEIY Y.
6. WM FIHE H&R XK ojxe
A3t
% 300-350g ] Hu}q Entobar(Hanlim
Pharm Co., Seoul, Korea)& A}£3}¢

intraperitoneal (30mg/kg)E w33t F R

98 7S % 05% chlorhexidine®.2@ 442
e LE5aU 4439 Y Hye §

3 WMo g g TTI’_%/](cephlostat)cﬂ]

TART, AFZ BN FE2 S48

A AFHEE oo} sz J]*rg} ZIpe
E ngEoa A3 T FZE =EAAL
Z%3F) trephine bur(31 implant innovation,

From USA)E Alg3le Ao o &4
F2 =% 39 AA 8mmY FAERE
Bt BEsIAT APuwAe Algd) 7z}
kAl E &M (002 01, 035g/kg, day)2 &
Fated 3F7F AFREE 3 AAFEES FAA)

712 FAEFE AN W 2FLAAL #F
ot élﬂﬂ HEL formalino A3t

€33 & Masson-trichrome@ A& &t 33}



Aoz zA2AL JA,
analysis system(Global Lab Image, Data
Tanslation, MA., USA)o] Wi#d ZFE
AZstel A4E AT WA FH Yok

Image

m. A7E

1. %5} * ﬂh#‘ﬁ%ol MG6E3 cell |:||
X FelchMze| MEgLEZ o]x
c 4%

7} kAo 9% MIETFAEE =A3
(X 1), MG63 cello] thair= F3p23
(SBE), %3%A#&E(SSE), 4+
(DRE) ¥ §7E43F28(ZML) %

A MEZY FIEAFHE BAC FES

2 Mo Mo g

—1)1 A e e @y

=
=

¥ 1 Effects of safflower extracts and Dipsasi Radix
extracts on the growth and survival of ATCC MG63
human osteosarcoma cells and human periodontal
ligament celis(by rapid colorimetric MTT assay)

Group growth and survival rate (%)?
MG63 cell PDL cell
control 100 100
PDGF-BB(10ng/ml) 1355 1183
ZML (1254g/ml) 1188 977
ZML (250ug/ml) 1179 102.7
ZML (500zg/mt) 114.1 929
SBE (1254g/ml) 1332 1092
SBE (250ug/ml) 1439 1215
SBE (500u4g/ml) 1475 1269
SSE(125¢g/ml) 1148 1095
SSE(250pg/ml) 1191 1114
SSE(500¢g/ml) 1299 1145
DRE (1254g/ml) 1287 1019
DRE(250¢g/ml) 1295 100.1
DRE(500¢g/ml) 1253 1022

ZML : Zea Mays L, SBE: safflower blossom
extract, SSE : safflower seel extract DRE: Dipsasi
Radix extract

a(mean O.D. of each test group/mean O.D. of control
group) X100 %,

Eo N8N SXaH7} 7 FEFNAN B
€ AYEF M8 =%, 250-500ug/mle] F
=¥ YA PDGF-BB(10ng/ml) ROE &
2 A4S Bt SeFERIHSFEES 9
g AEEHSTA a8 BYoY 1 AxE
02 Agd vl& b stk xFA A
ol gaiMe F3E 2 FAFEEAM A

TEAH FAZAE BolT glout MG63 cell
o vaiMe BAFAEH} AL, S+
FEAFEFE ¢ SUFEFES HOgE
FE Holar QA gkt MG6E3 celo M=
A E o] A9 7o), 250-500pg/mle)
TEHYY ZEEFEEo] F2 AEXENZ
AgHE HBo, PDGF-BB(10ng/ml)e &3
Bl 2 A4S ¥yt MG63 cell B X F
AAE BEFofA FEFEFEY E4ZZ
FA7 P =, 125-500pg/mle) FxE
AelM F=F7tl wet AEgY FA83
7t Z7vsk e

2, gil' * "Il—#égol MG63 cell n'
X|FolCh M Z2| AlPase RHATof Of
e Fet

7} kAol o] MG63 cell B XUl A X
9] ALPase 843t8 & A% A3E 2),
MG63 celld daiMe, THLEF2E0
ALPase®d FXEHA7T 7HF =4 YElste
o, 125-500pg/mle] FE @ YoM FEF 7}
o2} ALPase@4 S a7 7MY F7)3)
o 250 9 500pg/mle] oA fFog g4
FaAE BA XNFAYAE disiAE,
282 (500¢g/ml) 2 FAFEE (250, 5004
g/ml)# &FFZEE(250pg/ml) A £ 3
ALPase@4 F2 @37t Hola Utk o]Fo
A ZFIEAFEEY FREAA} M FE=
H7d, =57 o2 & Hs Fotst
o 250,ug/ml 2 500ug/mle] FEoA 898
FREHE AT F A FFeEHE



¥ 2 Effects of safflower extracts and Dipsasi Radix
extracts on the AlLPase activites of ATCC MG63
human osteosarcoma cells and human periodontal

ligament cells
ALPase activitya(nM/30min/mg protein)
Group
MG63 PDL
control 3345+187 2764£137
ZML (125¢g/ml) 366.61160* 28191567
ZML(250¢g/ml) 3471£165 27167+213
ZML(500¢g/ml) 3423£175 2747+116
SBE (125ug/ml) 36221315 28714235
SBE(250ug/ml) 3698+174* 2922+125
SBE(500pg/ml) 3715+222* 3028+16.7
SBE(125¢g/ml) 3416288 2975+169
SSE(250pg/ml) 33794353 3126+225*
SSE(500¢g/ml) 34224222 3165+ 9.7**
DRE(1254g/ml) 34254249 3014+442
DRE (2504g/ml) 3443+140 2981+164™
DRE (5004g/ml) 34471163 28654199
ZML Zea Mays L, SBE: safflower blossom

extract, SSE: safflower seed extract, DRE: Dipsasi
Radix extract *meanzsd., "P<0.05
P01 : vs. control

. vs. control,

259 AlLPase 8AF2 43+ MG63 cell

X FEAWAE RFA, 125-500pg/mlie]
T Yol diiE g HEE RolX
pig= 2

&2 off w4 N

3. &3 g9 &cFEHE0| MG63 cel W
x| F IcHAﬂ ¥ O PDGF-BB +2#
ol o|X= HE

MG63 cell 3} A FAHME FEFollA IL1-8
Edo] s 938 PDGF-BB &9
8 A3tE BRI, 7 FA ] Foo o
sALde] WAL E ¥ 33 7Zth MG63
cell e E312(125 250pg/ml) 2 332
A}2 2 2(125-500ug/ml) 9| A PDGF-BB +&
Aol Fod wEZI e 23
AEAME F3E 2 F3FAFZEAA
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PDGF-BB &4 9 #wdZF7t7 JebA 9
500pg/ml ¥3EFEE Fodat 125 ¥ 250u
g/mlo} Z3}EAFZEAT F3 Frl8
A2 HHAT MG6E3 celld|A Hole 2 &3
7F @it SeFERNFEEY Afde

H 3 Effects of safflower extracts and Dipsasi Radix
extracts on the expression of ATCC MG63 human
osteosarcoma cells and human periodontal ligament
celis{by '#1-PDGF-BB Binding assay).

thymidine incorporationa(cpm)

Group

MG63 PDL
1%]_PDGF-BB 68334536 53864176
IL.1-8+151-PDGF-BB 5154+ 146%+ 44014181+
(10ng/ml)
IL1-+12]-PDGF-BB+ 5537+ 494 g1+ F
ZML (125p/ml)
IL1-8+151 PDGF-BB+ 561742817 4089+331
ZML (250/m1)
IL1-8+51-PDGF-BB+ 5668+ 459 4669+ 269
ZML (50022/ml)
IL1-+151-PDGF-BB+ 60851289 4848+ 164
SBE (125¢/ml)
IL1 f+%1-PDGF-BB+ 604343497 T 48124424
SBE(250sg/ml)
IL1-f-+15]-PDGF-BB+ 5524548 50734520
SBE (500s/m1)
IL1-A+15]-PDGF-BB+ 57454344 4722456
SSE (125g/ml)
IL1-f+5] PDGF-BB+ 634743997 " 49304308
SSE (250ug/ml)
[L1-B+1%1-PDGF-BB+ 65754600 T 47144393
SSE (500pg/ml)
IL1-B+151-PDGF-BB+ 5257 +244 4709+292
DRE(1254/m)
[L1-8+%1-PDGF-BB+ 54204248 4951 +5%0
DRE (250¢g/ml)
IL1-8+1%1-PDGF-BB+ 58264396 44874380
DRE (500#/m))
ZML : Zea Mays L, SBE: safflower blossom extract,

SSE: safflower seed extract DRE: Dipsasi Radix extract
2mean+sd., **P{001 : vs 1%[-PDGF-BB,

‘P05 vs, IL1-f+5]-PDGF-BB,

“P{.0L : vs. IL1-B+%]-PDGF-BB



MG63 celll M= 500ug/miFo < 28] A
FAhA Eo) M E 125ug/miTre] Foj2
A Fod FrtaAE BIoY SRS
B2 %o

4. B3 9 ScFHFE0| MGE3 cel A
KFIhM 22 #EFHol o|x|=
=R

Z3l 2 &£9FEE0 93 MGE3 cell ¥
AFAiH X e siEgFdade F 49
2tk MG63 cell o s, T3FEAFEES
125-500pg/ml =¥ YA 2ol u)3)
o3 et axnsE vy ort PDGF-BB
of vaiME 1 st Gt A FAA
o daiME FFEAFEEAA dx2

I 4 Effects of safflower extracts and Dipsasi Radix
extracts on the chemotacticresponse of ATCC MG63
human osteosarcoma cells and human periodontal
ligament celis(in Boyden-type chamber)

HE fojst gFdaRE HAY TEEF
AFxEE] sSFJEAA= MG63 celld A

AFAAAMTAM o FReAR

EgE
PDGF-BBe] Hla|AE 9A] e &3S
°o]3 ok
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&89 X7l ojxls I

7} oFA 9] A FFojo) o WA FiF A
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(% 5), 352528 035g/kg, day Fo
| AMute]l FoF T AMIFAHY FI '
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FAAl, dl2e3 Bt A ZEH AN
F9 Aol gl FHEFEE E
FEZERAZAME AT FAA
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Group cell number®
M 5 Effects of safflower extracts and Dipsasi Radix
MG63 PDL extracts on the regeneration of rat calvarial
control 103+24 97+21 defect(by histomorphometric analysis)
PDGF-BB(20ng/ml) 310517 3424627
ZML (1254 /ml) 97426 125427 Group 3weeks, induced bone formation(mm?2)2
ZML.(250pg/ml) 80+31 88+35 control 0.823+0.234
ZML (500pg/ml) 93+24 83+33 ZML 035g* 0.852 40257
SBE (125¢g/ml) 103122 131+34 SBE 0.02g 115840191
SBE (250#g/ml) 70123 97426 SBE 0.1g 1.071+0.243
SBE(500ug/ml) 113432 214432 SBE 035g 101740264
SSE(125pg/ml) 190426 216426 SSE 0.02¢ 0.768£0.267
SSE (250pg/ml) 140+18 145+21° SSE 0.1g 093240215
SSE (500¢g/ml) 148420 2624437 SSE 0.35g 1.84540.225%*
DRE(125pg/ml) 8537 103+34 DRE 002g 0.78440.283
DRE (250pg/ml) 10027 97+36 DRE 0lg 0.729+0.169
DRE (500pg/ml) 155433 123438 DRE 035g 0.864+0.313
ZML : Zea Mays L, SBE: safflower blossom extract, ZML : Zea Mays L, SBE: safflower blossom

SSE: safflower seed extract, DRE: Dipsasi Radix
extract, mean+sd, "P{005 : vs. control, TP<001 :
vs. control

872

extract, SSE: safflower seed extract, DRE: Dipsasi
Radix extract, *g/weight kg, day, ®meanzs.d.,
“P{OOL : vs. control
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A AFEAZN oW 7|7 T A
o] ARG AAAZ, adenosine
diphosphateel] 2]3t A% SIAAE F3
FSEaH6 1Mo FHFAH® Fo| Y up
Atk ool GajA, B Aol FAdH AXE
9] 715X 43t ase AT YAFAZ
HE v Fo] AAH, FHH AF2A 9

AYAAZA) EAE UT F U AL
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2AAFFANE F9Y B34S A

Ao Ao sz FAH wpd 31-7 A

A dHeEE AFHATAZA Y F
et AAHL FE5S o= AztErt
AF2A MR #ES AdAFEY FAHL,
AF2A AfFde] He AFJAuAE 2 %
ZM XY fF, E3 2 715 E43E &
=8 F de AAEY ME H d4H L
of FHE FA Fopxa Ut AFzF
&7 QS olsfEtr] HaM Be d
TAEC] AFRAGAE 9 FHAXE F AFd
o] He MEEC g HNEFFY ATE
3, 2AA8E A% HF TS NERE
2 Ax FA4 3 5 2 tatAAe
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% E9FEE AMEEAHA mAE
ot 1A}, AFANHE B ATCC
MG63 human osteosarcoma cell2 o] &3}
zt oA o] Fool] odt MEZAYE, AlPase
¥4%, PDGF-BB 44 @#dw 9 a3
ol thE 7} kAol &3g Hrrsla, W
Mo FE AEF Afd nAE 7 Aok
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1. MG63 cello] o &)
X FARFEEH] $IFEE0) N X

B4 FH0aAE Byon, AFAMAE
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13 1 control after 3 weeks of healing.
Between the wound edges, the defect is filled with a thin loosely organized connective
tissue. Limited bony repair is localized to the defect nm. OB=old bone of the defect
rim, NB=new bone, CT =connective tissue(Masson-trichrome stain: original
magnification X5)

2% 2 unsaponifiable Zea Mays L.(0.35g/kg, day) after 3 weeks of healing,
The main part of the defect is still filled with a loose, fibrous connective tissue, Limited
bony repair is localized to the defect nm. OB=old bone of the defect rim, NB=new
bone, CT=connective tissue, V =mid-sagittal vessel{Masson-trichrome stain; original
magnification X5)

1% 3 safflower blossom extract(0.35g/kg, day) after 3 weeks of healing.
A little new bone from the margin is growing into the defect center. However, the
main part of the defect is still filled with a loose, fibrous connective tissue. OB=old
bone of the defect rim, NB=new bone, CT =connective tissue(Masson-trichrome stain;
original magnification X5)

18 4 safflower seed extract{0.35g/kg, day) after 3 weeks of healing.
The significant bone regeneration has advanced from the margin, The newly formed
bone Is substituting for connective tissue which was filled with the defect. OB=old
bone of the defect nm, NB=new bone, CT=connective tissue, V =mid-sagittal vessel
(Masson-trichrome stain: original magnification X5)

¥ 5 Dipsasi Radix extract(0.35g/kg, day) after 3 weeks of healing,
A little new bone has advanced from the margin. However, the main part of the
defect is still filled with a loose, fibrous connective tissue. OB=old bone of the defect
rim, NB=new bone, CT =connective tissue, V =mid-sagittal vessel (Masson-trichrome
stain: original magnification X5)
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-Abstract-

The biologic effects of safflower(Carthamus tinctorius Linné) extract and
Dipsasi Radix extract on periodontal ligament cells and osteoblastic cells

In-Chul Rhyu!, Yong-Moo Lee!, Young Ku!, Ki-Whan Bae? and Chong-Pyoung Chung!
Department of Periodontology, College of Dentistry, Seoul National University
Lollege of Pharmacy, Chung-Nam National University

Safflower(Carthamus tinctorius Linné has been traditionally used for the treatment of blood
stasis, and Dipsasi Radix has been used as a drug for fracture in Chinese medicine. The purpose
of present study was to examine the biologic effects of safflower extract and Disasi radix extracts
on the penodontal ligament cells and osteoblastic cells and on the wound healing of rat calvaral
defect. The ethanolic extract of safflower blossom, safflower seed and Dipsasi Radix (125, 250, and
500 ug/ml) were prepared as test group, and PDGF-BB(10ng/ml) and unsafonifiable fraction of
Zea Mays L.(125, 250, and 500 #g/ml) were employed as positive control, The effects of each
agents on the growth and survival, Al.Pase activity, expression of PDGF-BB receptor,
chemotactic response of PDL cell and ATCC human osteosarcoma MG63 cells in vitro were
examined. The tissue regenerative effect of each extracts was evaluated by histomorphometric
measuring of newly formed bone on the 8mm defect in rat calvana after oral administration of 3
different dosages groups : 002, 01 and 035g/kg, per day. It was also employed the same
dosages of unsaponifiable fraction of Zea Mays L. as positive controls. Safflower blossom extract,
safflower seed extract, and Dipsasi Radix extract stimulate the cellular activity of MG63 cells in
concentration range of 125-500ug/ml, and safflower bolssom extract and safflower seed extract
stimulate also the cellular activity of periodontal ligament cells in concentration range of 250-500¢
g/ml. In activity of ALPase, 250-500u#g/ml of safflower blossom extracts showed significant
stimulating effects on MG63 cells, and the same concentration range of safflower seed extracts
showed significant effect on periodontal ligament cells. In the recovery on PDGEF-BB receptor
expression which was depressed by IL-18, 125-250 ug/ml of safflower blossom extracts and 250-
500 w#g/ml of safflower seed extracts showed significant increasing effect on MG63 cells, and 500
rg/ml of safflower blossom extract and 250-500 ug/ml of safflower seed extracts showed
significant effect on periodontal ligament cells, In chemotactic response, among all tested group,
safflower seed extracts only were chemotactic to MG63 cells and penodontal ligament cells in
concentration range of 125-500 pg/ml. Also in the view of bone regeneration in rat calvanal
defect model, the only group that was orally administrated 035g/kg, day of safflower seed
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extract showed significant new bone formation. These results suggested that safflower extracts
mught have a potential possibilities as an useful drug for adjunct to treatment for regeneration of
periodontal defect,

key word: saffewer(Carthamus tinctorius Linn€), blossom extract, seed extract; Dipsasi Radix
extract: cellular activicty, ALPase activity, PDGF-BB receptor expression, chemotactic activity:
bone regeneration: drug, peniodontal regeneration.
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