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AFoll A de] ARE-E AL 91+ Bio-Oss®(Osteohealth
Co., New York, USA)E AF&-3}3iT}

2. &idd

(1) B I L AA|
O o= =dEs
Ae}eHketamine, -3+, k=) 5-10 mg/kge}t

HZ (xylazine, Bayer Korea Ltd, 8+7) 0.2-1 mg/kgs
2FE A F, RS slot A 1 AT
B A 4 272744 2% FAF 2= A191(1:100,000 epi-
nephrine, F-3H4Y, T7) 0.2 HFWF AL A 2
TR} A 4 27AE TSI 2§ 2

Al 2, Al 4 a7 EAGE T4 FS FH6l 12
round burg o]-g-sto] SEI ] A A5 A H s}l

7}2 10 mm, Al Z 10 mm, Z1°] 3 mme] AFLE 2
18 KT o FAE FBF P 3

S AL dxTo 2, SR FEE
S 73 S FHE AT Bio-oss®(Osteo-
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Masson’ s trichrome 218F 22 0] Hu]4 3P ol AT EA e APFO R o] FolA] QATh
< Image Pro 1T %/E297%](Media Cybernetrics, (Table 1, 2, Figure 1-1, 1-2), A<H W Ao A=
USA)E o]-8-8te] A=) kg 7313t Ao =EA BRAHANE v s FAFT) o
A =R IRIE AYA o W72 JHl=
4 ENEN 2R 9FtH(Table 2, 3, Figure 1-2),
HAEZNAM T st vld) ARATEA T B
Z2AAZ gk AT Fo] g AT o} @ol A= o] gilon, &4 Uiidle= A8
21 (one way ANOVA)F} ttestE o]-&3Fe] p(0.05 AZ20] ZAEH o] AL, T2 = WA 4]
FENA B3 A& #do] mleFshA| 2= QITHTable 1, 2, 3, Fig-
ure 1-3, 1-4),
I, St
(2) Z0la/) 01 el
1, SR ZAoiF A H stehsr AeRe A o] X3E AER
Z20 2 AYA L, FH S5 T I =
N gz=z 7} n] 2kt o W Table 1, 2, Figure 2-1), A<
Stk BAE ol 97 9 SR ERA A ol ANE W4o] BAEA wgk BfzAe
SO TRE AR L] B HolA] skt FAIR 2 AER7} X = Ak Table 2, 3, Figure 2-2).

Table 1, Histologic finding of inflammatory response to the application of safflower seed extracts and Bio-
Oss® on artificial defects of Mongrel dog

Control Extract of safflower Bio-Oss

Mandible Tibia Mandible Tibia Mandible
Inflammatory cell + + + + +
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-Oss

Mandible Tibia Mandible Tibia Mandible
Osteoclastic activity - - - - -
Osteoblastic activity + + ++ +
Bone maturation + + + =+
Bone induction + + ++ +++ +
Bone conduction + + ++ 4+ +

- 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 (m?)(Mean+S D))

Control Extract of safflower Bio-Oss
Mandible Tibia Mandible Tibia Mandible
New bone 182.5+71.4 12174481 348.04104.7* 380.3+153.4° 201.5+72.3

area

* Significant differnce compared to control group in mandible (p0.05).
* Significant differnce compared to control group in tibia (p{0.05).

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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32l 1, Effects of safflower seed extract (SSE) and bone substitute (Bio-Oss®) on new bone formation, Values
represent new bone area (mean+S D). SSE groups were significantly different from controls (p (0.05).
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Microphotography of bone remodeling at mandible in control groups (Goldner s Masson-trichrome
stain X40). Arrow indicates dead space surrounded by mild new bone,

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,
Microphotography of bone remodeling at tibia in control groups (Goldner s Masson-trichrome stain
X 40), Arrow indicates vascular loose connective tissues surrounded by strand-like new bone,
Microphotography of bone remodeling at tibia in control groups (Goldner s Masson-trichrome stain
% 100). Arrow indicates newly formed bone,

Microphotography of bone remodeling at mandible in Bio-Oss® groups (Goldner s Masson-
trichrome stain X40). Arrow indicates thin membrane-like new bone,

Microphotography of bone remodeling at mandible in Bio-Oss® groups (Goldner s Masson-
trichrome stain X 100), Arrow indicates newly formed bone,

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).

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 con-
nective tissues (upper).

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).

Microphotography of bone remodeling at tibia in safflower seed extract groups (Goldner s Masson-
trichrome stain X 100). Arrow indicates osteoid tissues with highly vascularized tissues,
Microphotography of bone remodeling at tibia in safflower seed extract groups (Goldner s Masson-
trichrome stain X 40), Arrow indicates cartilaginous bony change,

Microphotography of bone remodeling at tibia in safflower seed extract groups (Goldner s Masson-

trichrome stain X 100), Arrow indicates osteocyte (lower) and chondrocyte (upper).
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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 studied for their capacity and effects of anti-bacterial, anti-inflammatory
and regenerative potential in periodontal tissues, Safflower seed has been traditionally used as a drug for treat-
ment of bone fracture in oriental medicine,

The purpose of the present study was to compare the effects of safflower seed extract and bone substitute
on bone formation 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 control group was sutured without any other treatment.
Experimental animals were sacrificed 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 formation 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 safflower seed extract group was more signifi-
cantly 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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