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Table 1. Histologic finding of inflammatory response to the application of safflower seed extracts
and Bio—0ss” on artificial defects of Mongrel dog

Control Extract of safflower Bio—Oss

Mandible Tibia Mandible Tibia Mandible
Inflammatory cell * + * + t
Angiogenesis + —+ + —+ +
Fibrosis in defect + + +++ ++ +

—; negative, * ; rare, +; mild, ++; moderate, +++; severe.
Mn/Ti; in mandible/tibia. Control; bone defects only.
Experimental; application of safflower seeds extract or Bio—Oss on bone defects.

Table 2. Histologic finding of bone remodeling according to the application of safflower seed
extract and Bio—Oss” on artificial defects of Mongrel dog

Control Extract of safflower Bio—0Oss

Mandible Tibia Mandible Tibia Mandible
Osteoclastic activity - - - - —
Osteoblastic activity + + + +++ +
Bone maturation * + + + +
Bone induction * + ++ +++ +
Bone conduction * + ++ +++ +

—; negative, * ; rare, +; mild, ++; moderate, +++; severe.
Mn/Ti; in mandible/tibia. Control; bone defects only.
Experimental; application of safflower seeds extract or Bio—Oss on bone defects.
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Table 3. Effects of safflower seed extract and Bio—Oss” on new bone formation in mandibular and
tibial defects of Mongrel dog by histomorphometry (J2)(Meanzt S.D.)

Control Extract of safflower Bio-—
Oss
Mandible Tibia Mandible Tibia Mandible
z'r‘:;" bone 1825+ 714 1217+ 481 3480+ 1047* 3803+ 153.4# 2015+ 723

* Significant differnce compared to control group in mandible (p<0.05).
# Significant differnce compared to control group in tibia (p<0.05).

2).
(one way ANOVA) t—test
p<0.05
(Table 2, 3, Figure 1-2).
n.oood

1.00000000D 00
@Qooo (Table 1, 2, 3, Figure 1-3, 1-4).
(000000000

(Table 1, 2, Figure 1-1, 1—
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00 1. Effects of safflower seed extract (SSE) and bone substitute (Bio—Oss’) on new bone formation.
Values represent new bone area (meant S.D.). SSE groups were significantly different from
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(Table 1, 2, Figure (Bio—0Oss ) 201.52+
2-1), 7228 ? ,
348.00+ 104.66 2
(Table 2, 3, Figure 2-2). 380.31+ 153.40 2
(3)000 00000000
(Table 3, Fig. 1)(p<0.05).

.00 o oo

(Table 2, 3, Figure 3-1, 3-2).

(Table 1, 2, Figure 3-3, 3—4).

(Table 2, 3, Figure
3-5).

(Figure 3—4)
(Figure 3-6). BMP
BMP
2.00000 000000 0o

Image analyzer ,

48)

(Table 3, '

1).
, 45-150

49)
50)
(Figure 3-3, 3—4, 3-5). Bio—0Oss
18250+ 71.35 2
121.73+ 48.14 2 , ) ,
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Figure 1—-1. Microphotography of bone remodeling at mandible in control groups (Goldner’s
Masson—trichrome stain x 40). Arrow indicates dead space surrounded by mild
new bone.

Figure 1-2. Microphotography of bone remodeling at mandible in control groups (Goldner’s
Masson—trichrome stain x 100). Arrow indicates hematopoietic bone marrows
bounded in mild new bone.

Figure 1—3. Microphotography of bone remodeling at tibia in control groups (Goldner’ s
Masson—trichrome stain x 40). Arrow indicates vascular loose connective tis—
sues surrounded by strand—like new bone.

Figure 1—-4. Microphotography of bone remodeling at tibia in control groups (Goldner’ s
Masson—trichrome stain x 100). Arrow indicates newly formed bone.

Figure 2—1. Microphotography of bone remodeling at mandible in Bio—Oss groups (Gold—
ner' s Masson—trichrome stain x 40). Arrow indicates thin membrane—like new
bone.

Figure 2—2. Microphotography of bone remodeling at mandible in Bio—Oss groups (Gold—
ner’' s Masson—trichrome stain x 100). Arrow indicates newly formed bone.

Figure 3—1. Microphotography of bone remodeling at mandible in safflower seed extract
groups (Goldner’s Masson—trichrome stain x 40). Arrow indicates new bone
(lower) and dense connective tissues (upper).

Figure 3—2. Microphotography of bone remodeling at mandible in safflower seed extract
groups (Goldner’ s Masson—trichrome stain x 100). Arrow indicates new bone
(lower) and well developed dense connective tissues (upper).

Figure 3—3. Microphotography of bone remodeling at tibia in safflower seed extract groups
(Goldner’ s Masson—trichrome stain x 40). Arrow indicates new bone (left) and
old bone (right).

Figure 3—4. Microphotography of bone remodeling at tibia in safflower seed extract groups
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—Abstract—

Effects of Safflower Seed
Extracts and Bovine Bone on
Regeneration of Bone
Defects in Mongrel Dogs

Jae—Jin Seo, Tak kim, Sung—Hee Pi, Gi—
Yon Yun, Hyung—Keun You, Hyung—Shik
Shin

Department of Periodontology, School of
Dentistry, Wonkwang University

Many natural medicines have been stud—
ied for their capacity and effects of anti—
bacterial, anti—inflammatory and regenera—
tive potential in periodontal tissues. Saf—
flower seed has been traditionally used as a
drug for treatment of bone fracture in ori—
ental medicine.

The purpose of the present study was to
compare the effects of safflower seed
extract and bone substitute on bone forma—
tion and regeneration in artificial defects in
mongrel dogs. The bony defects were made
with round bur at mandible and tibia.
Extracts of safflower seed and bovine bone
were placed directly at each defect for
experimental group, and the defect of con—
trol group was sutured without any other
treatment. Experimental animals were sac—
rificed at 8 weeks. And then histopathologic
reading and histomorphometric study was
done.

There was not significant differences



between control and experimental groups in
osteoclastic activity and infiltration of
inflammatory cells. However, new capillary
proliferation, fibrosis and new bone forma—
tion were prominent in safflower seed
extract group. The mandibular defects of
safflower seed extract group were healed
with dense connective and bony tissues,
and endochondral bone formation was
observed in tibial defect of safflower seed
extract group only. New bone area of saf—
flower seed extract group was more signif—
icantly increased than that of control and
that of bone substitute group.

These results indicate that direct local
application of safflower seed extracts on
bony defects seems to reduces the early
inflammatory response and to promotes the
bone regeneration.
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