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[scheme 1]

safflower seed

‘ extract with hexane

[
*saf-H

h ) residue
ne ex.
1061)%1;7:; * extract with chloroform
partitioned with hexane : methanol ]
saf-C residue
f ! (CHCl3 ex) extract with methanol
saf-H-M saf-H-H |
(Me OH layer) (hexane layer) o 1
7.5462g 73.6971g "saf-M_ residue
| column (Me OH ex.) extract with
| I I | 11.4836g 70% ethanl
saf-H-M 2 -3 MeOH ]
1.3909g 0.0793g  2.1100g elution saf-E residue
(70% EtoH ex)
8.3999¢
paritioned with
chloroform: water
I I I
saf-M-C insoluble *saf-M-W
(chloroform layer) (wafer layer)
6.4819¢ 4.4201g
I
T T T T T T ]
saf-M-C-1 -2 -3 -4 MeOH EtOH CHClI3/MeOH/NH+OH
2.5084¢g 0.0370g  0.0200g 1.1492g elution  elution  elution
3.9391¢g
mineralization sign
* activated mineraliztion sign
[scheme 2]
saf-M-W
|
[ I | [ I |
saf-M-W-1 -2 3 4 MeOH NH+OH
0.1031g 0.6686g  0.0898g  2.6492g elution elution

Figure 1, The method of safflower seed extracting
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"Oa =0T /10 : low densitometric reference area

Tc=0T/10: high densitometric reference area

BT=0T/2: Region of Interest

Relative bone fill(%)=(mean(bT) - mean(Oa)) / mean(Tc)-mean(Oa)) X 100
oo} B2 T4 o B A FUEE ST

O : The center of defect
T : The boundary of critical size defect

Figure 2, A schematic diagram depicting radiodensitometric analysis using computer assisted image analysis
program

§ Digora®, Soredex, Orion Co,, Helsinki, Finland,
* Brain3dsp®, NosDIAtech, Seoul, Korea
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A TR AE ol v, 43
TN 2z <3234 102,91+22.05, 178.29+
24,405 B IL 45379 130.95+39.24, 242.62£50.33
S H§om 850l 181.53£76.35, 240.36+22.00
HATHERS], ). 257, 4700+ 7943 e Aol &
B AN 8Fell= oA e Aol & HolA] 29
THP(0.05)(Table 1, Figure 3),

2) SHZ TR (B Y B
AR WA e dED, AN 27 25

2962.0611284.48, 10648.35+1284.48S R QAL 45
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Table 1, Histomorphometric analysis of new bone formation(Length)
(mean=standard deviation; n=5, #m)

2Weeks 4Weeks 8Weeks
Control 102,91£22.05 130.95+39.24 181.53+76.35
Exp. 178,29+ 24, 40" 242.62%350,33* 240,36122.00

*: Statistical significance between experimental and control group(P<0.05)

Control; Non-application of safflower seed extract
Exp.; Application of safflower seeds extract
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Figure 3, Histomorphometric analysis of newly formed bone length

Table 2, Histomorphometric analysis of new bone formation(Area)
(mean=*standard deviation; n=5, #m?)

2Weeks 4Weeks 8Weeks
Control 2962.06+1284.48 5103,25+1375.88 8046,021+818,99
Exp. 10048.35+1631,84* 9706.78+1481.81* 12057.06+3740.47*

*: Statistical significance between experimental and control group(P¢0.05)
Control; Non-application of safflower seed extract
Exp.; Application of safflower seeds extract

18000 .
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&g‘ 10000 ] Control
$ 8000 T W e
< 6000
4000 T
2000
0 ‘
2 4 8
Duration(Weeks)
Figure 4, Histomorphometric analysis of newly formed bone area
ol 14.26%6.33, 25.4714.33& Bl 459] 20.06 2) el i
+9.07, 26.6112.78& H o m 839 22,99+3.76, A= <3 23 (Figurel8-a), 45 (Figure18-
27.29%+1.545 BYATHES], %). 277 A vE #9143 b), 85 (Figure18-c)ol| AJgto] A|del| whe} AEH7}
= 2Fo] S YERHTHP (0.05)(Table 3, Figure 5). AES & A8k ot A7) s Vi

Ao A 25 (Figurel8-d), 45 (Figurel8-e), 85
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Table 3. Radiodensitometric analysis
(mean=standard deviation; n=5, %)

2Weeks 4Weeks 8Weeks
Control 14.26£6.33 20.0619.07 22.9+3.76
Exp. *25.4714.33 26.61+2.78 27.29+1.54
*: Statistical significance between experimental and control group(P¢0.05)
Control; Non-application of safflower seed extract
Exp.; Application of safflower seeds extract
35~
30 x —
25
%‘ 20 |:| Control
<
g 15
‘-'-3 . Exp.
&0 :
5
0
2 4 8
Duration(weeks)

Figure 5, Radiodensitometric analysis of defect
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The calvarial defect was produced to measure 8 mm in diameter with a trephine bur,

Removed bone from the calvarial defect,

Untreated control defect, 4 weeks after operation, (H-E X 10)

Safflower seed extract applied experimental defect, 4 weeks after operation, (H-E X 10)

Control group, 2 weeks after operation, Arrows indicate the interface between the existing bone
and the newly formed bone. The new bone formed around the margin of defect and in the deep
layer of the dura mater, (NB: new bone, DM: dura mater), (H-E X 100)

Control group, 4 weeks after operation, The dura mater and the periosteum were intact and well
organized. Surrounding connective tissue was also well organized. Many osteoblasts are arranged
on the side of dura mater(CT: connective tissue). (H-E X 100)

Control group, 8 weeks after operation, The newly formed bone matured(mNB: mature new
bone), (H-E X 400)

Experimental group, 2 weeks after operation, Arrows indicate the interface between existing bone
and newly formed bone, (H-E X 100)

Experimental group, 2 weeks after operation, Note diffuse distribution of osteoblasts and blood ves-
sels in the near of new bone. (H-E X 400)

Experimental group, 4 weeks after operation, Osteoblasts was arranged in the outer margin of
newly formed bone. Osteogenesis was still proceeding, (H-E X 400)

Experimental group, 8 weeks after operation, Arrows indicate the surface between existing bone
and matured new bone, (H-E X 100)

Experimental group, 8 weeks after operation, Many osteoblasts are arranged on the newly formed
bone margin, Osteogenesis seemed still proceeding, (H-E X 400)

Digital images taken by Digora’(a: control group, 2 weeks; b: control group, 4 weeks; ¢: control
group, 8 weeks; d: experimental group, 2 weeks; e: experimental group, 4 weeks; f: experimental

group, 8 weeks)
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Figure 6, Defect formation Figure 7. Romoved bone

Figure 8, Control 4 weeks(H-E x 10) Figure 9, Experimental 4weeks(H-E x 10)

Figure 10, Control 2 weeks(H-E x 100) Figure 11, Control 4 weeks(H-E x 100)
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Figure 12, Control 8 weeks(H-E x 400) Figure 13, Exp. 2 weeks(H-E x 100)
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Figure 18, Digital images taken by Digora®
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-Abstract-

The Effect of Safflower Seed Extract on the Bone Formation of
Calvarial Bone Model in Sprague Dawley rat

Sung-Tae Kim?, Gil-Ja Jhon?, So-Hyoung Lim?, Kyoo-Sung Cho!, Chong-Kwan Kim!, Seong-Ho Choi!

Department of Periodontology, College of Dentistry, Yonsei University
Reasearch Institute for Periodontal Regeneration

Department of Chemistry, Division of Molecular and Life Science, Ewha Womans University

The ultimate goal of periodontal therapy is the regeneration of periodontal tissue and repair of function, For
more than a decade there have been many efforts to develop materials and methods of treatment to promote
periodontal wound healing. Recently many efforts are concentrated on the regeneration potential of material
used in oriental medicine. In some in vitro and in vivo experiments, there have been many evidences that
these materials have an effect on bone regeneration,

The purpose of this study was to evaluate histologically and radiologically in Sprague-Dawley rats the effects
of safflower seed extracts on the regeneration of the calvarial defects surgically produced,

So in this study, the critical size defects were surgically produced in the calvarial bone of 30 Sprague-Dawley
rats using the 8mm trephine bur, The safflower seed extract was applied into the defect of each rat in experi-
mental group, whereas nothing was applied into the defect of each rat in control group, Rats were sacrificed at
2, 4, 8 weeks following operation and histomorphometric and radiodensitometric analysis were performed.

1. The newly formed bone length was 102.91+22.05, 178.29%24.40 at 2 week in the each control, experi-

mental group, 130,95+39,24, 242,62150,33 at 4 week and 181,53%£76,35, 240,36£22,00 at 8 week(unit,
). In the 2, 4 week, there were statistically significant difference between control and experimental
group(P<0.05).

2. The newly formed bone area was 2962061128448, 10648,35+1284.48 at 2 week, 5103,251+1375.88,
9706,781+1481.81 at 4 week, 8046,02£818,99, 12057.06+ 740,47 at 8 week(unit, #m?), In every week,
there were statistically significant difference between control and experimental group(P{0.05).

3. The radiopacity was 14.26% 33, 25471433 at 2 week, 20,06£9,07, 26.61+2.78 at 4 week, 22,99+
3.76, 27.29%1,54 at 8 week(unit, %), In the 2 week, there was statistically significant difference between
control and experimental group(P({0.05).

In conclusion, the results of the present study suggest that safflower seed extract initially has an effect on the

newly formed bone area, length and radiopacity when it is applied to the calvarial defect of Sprague - Dawley

rat. Then, the material has an effect on newly formed bone area and length.

Key words : Periodontal regeneration, safflower seed , calvarial defect
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