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OT /10 : Low densitometric reference area
=0T /10 : High densitometric reference area
bT =OT /2 : Region of Interest

Relative bone fill (%)= (mean(bT) - mean(@)) / mean(TiC)—mean(g))
X100
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Figure 2. A schematic diagram depicting
radiodensitometric analysis using computer

assisted image analysis program

O : The center of defect

T : The boundary of critical size defect
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Table 1. Histomorphometric analysis of new bhone formation (Length)

(mean =T standard deviation; n=5, #m)

2 Weeks 4 Weeks 8 Weeks
Control 102912205 1309513924 1815317635
Exp. 1782012440 2426215033  240.36%22.00

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

Control ; Non - application of safflower seed extract

Exp. ; Application of safflower seed extract

350

300

250

200 - m Control

W Exp.

Length(u m)

150

100

50

2 4 8
Duration (Weeks)

Figure 3. Histomorphometric analysis of newly

formed bone length
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Xz

+ 137588, 970678 + 1481818 ®glom
3740478 BATHESY, pmd). Z+ FellA A
g RS 794 JdE ZolE HATHP<0.05)(Table 2, Figure 4).

+ 1631.845 HA 3 454 5103.25
85 8046.021+ 818.99, 12057.06 =+

Table 2. Histomorphometric analysis of new bone formation (Area)

(mean =™ standard deviation, n=5, psz)

2 Weeks 4 Weeks 8 Weeks
Control 2962.06+1284.48 5103.25+1375.88 8046.021+818.99

Exp. 10648.35+-1631.84 9706.7811481.81 12057.06 1374047

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

Control ; Non - application of safflower seed extract

Exp. ; Application of safflower seed extract

1

:

:
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Area(y m2)
B
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g8

o

2 4 8
Duration (Weeks)

Figure 4. Histomorphometric analysis of newly formed bone area
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82 EHPom KFo 2299 L
1645 B, %), 29704 794 &= ZolE e
(P<0.05)(Table 3, Figure 5).

Zt =% 25 1426 £ 633, 2547 =+
* 2

3.76, 27.29

Table 3. Radiodensitometric analysis

(mean = standard deviation; n=5, %)

2Weeks 4Weeks 8Weeks
Control 14.26+6.33 20.06+9.07 22.99+3.76
Exp. 5 AT+433 26.611+2.78 2729+ 154

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

Control ; Non - application of safflower seed extract

Exp. ; Application of safflower seed extract

[ Control
M Exp.

Radiopacity(%6)

2 4

Duration (Weeks)

Figure 5. Radiodensitometric analysis of defect
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Figure 6. The calvarial defect was produced to measure 8 mm in diameter
with a trephine bur.

Figure 8. Untreated control defect, 4 weeks after operation. (H-E X 10)

Figure 9. Safflower seed extract applied experimental defect, 4 weeks after
operation. (H-E X 10)

Figure 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 X100)

Figure 11. 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)

Figure 12. Control group, 8 weeks after operation. The newly formed bone
matured(mNB: mature new bone). (H-E X400)

Figure 13. Experimental group, 2 weeks after operation. Arrows indicate
the interface hetween existing bone and newly formed bhone. (H-E X 100)

Figure 14. Experimental group, 2 weeks after operation. Note diffuse
distribution of osteoblasts and blood vessels in the near of new hone. (H-E X
400)

Figure 15. 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)

Figure 16. Experimental group, 8 weeks after operation. Arrows indicate the
surface hetween existing bone and matured new hone. (H-E X 100)

Figure 17. Experimental group, 8 weeks after operation. Many osteoblasts
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are arranged on the newly formed bone margin. Osteogenesis seemed still
proceeding. (H-E X 400)

Figure 18. Digital images taken by Digora® (a: control group, 2 weeks; b:
control group, 4 weeks; c: control group, 8 weeks;, d: experimental group, 2

weeks; e experimental group, 4 weeks; I: experimental group, 8 weeks)
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Figure 6. Defect formation Figure 7. Removed bone

Figure 8. Control 4wks(H-E X 10) Figure9.Experimental 4wks(H-E x10)

Figure 10. Control 2 wks(H-E x100) Figure 11. Control 4 wks(H-E X 100)
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Figure 14. Exp. 2 wks (H-E»x400)
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Figure 16. Exp. 8 wks(H-E % 100) Figure 17. Exp. 8 wks(H-E < 400)
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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, D.D.S.
Department of Dental Science, Graduate School, Yonsei University

(Directed by Prof. Seong Ho Choi, D.D.S., M.S.D., Ph. D.)

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 radioclogically
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 experimental
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 10291 = 22.05, 17829 £ 24.40 at
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2 week in the each control, experimental group, 130.95 £ 39.24, 24262 = 50.33
at 4 week and 181.53 = 76.35, 240.36 = 22.00 at 8 week(unit, #m). 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 2962.06 = 1284.48, 1064835 £ 1631.84
at 2 week, 510325 = 1375.88, 9706.78 = 1481.81 at 4 week, 8046.02F 818.99,
12067.06 £ 374047 at 8 week (unit, umZ). In every week, there were

statistically significant difference between control and experimental group

(P<0.05).

3. The radiopacity was 14.26 £ 6.33, 2547 £ 433 at 2 week, 20.06 £
9.07, 26.61 £ 278 at 4 week, 2299 £ 376, 27.29 £ 154 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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