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(osteogenesis),

(osteoinductive graft material),

(creeping
substitution)
(osteoconductive
graft material) 7-1D),
osteoprogenitor cell
12),
13-15)

enamel matrix proteins
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platelet—derived growth
factor(PDGF), insulins—like growth
factor(IGF), basic fibroblast growth fac—

tor(bFGF) transforming growth fac—
tor(TGF)-a -b , Lynch
18)  PDGF IGF-1
TGF-b
bone morphogenetic pro—
teins(BMPs)
19,20) ’
21-25)
26-27), 28)
IL-6
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(safflower seeds) 100g
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100 2
30g

(20000

2509 3
Sprague—Dawly 24
10mg
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(1) 00000000
ketamine HCI(Ketalar, Yuhan

1,4 ,8
, 10%
2
formic acid—sodium citrate
1 1 4
Hematoxyline—Eosin Goldner’ s
Masson Trichrome
) L] (_)l
=), (+), (++),
(+++) 5
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Goldner's Masson

Co., Seoul, Korea) 1.5—2mg Trichrome
Image Pro Il (Media
Cybernetrics, USA)
5
8mm trephine
bur(3i, FL, USA) 4Hoooo
kanamycin sulfate(Kanamycin, Scientific (ANOVA) t-test
Feed Co., Seoul Korea) p<0.05
D000 00 n.ogog
Table 1. Histologic finding of inflammatory response
Control Experimental
Iweek Aweek 8week Iweek 4week 8week
Inflammatory cell +++ * t ++ * *
Angiogensis —+ + + —+ + *
Fibrosis in defect + ++ +++ ++ + +
* ;rare, ;mild, ; moderate, ; severe.

Control; Non—application of safflower seeds extract.
Experimental; Application of safflower seeds extract.
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Table 2. Histologic finding of bone remodeling

Control Experimental
1week 4week 8week 1week 4week 8week
Osteoclastic activity + + + + + +
Osteoblastic activity + * + + ++ +
New bone formation + + ++ + ++ +++
Bone maturation + —+ + + + +++
+ ;rare, ;mild, ; moderate, ; severe.

Control ; Non—application of safflower seeds extract.
Experimental ; Application of safflower seeds extract.

1L.00000ogguoooobo o

()oOoo
1

(Table 1, 2, Photo 1-1, 1-2). 4 1

(Table 1, 2, Photo 3—-1, 3-2). 8

Goldner’ s

Masson trichrome

(Table 1, 2, Photo 51,
5-2).
(00000000000
1

(Table
1, 2, Photo 2-1, 2-2). 4

(Table 1, 2, Photo
4-1,4-2).8 4

Table 3. Histomorphometry of new bone formation(d 2)

Group .
Control(Meant S.D. Experimental(Mean+ S.D.
Duration ( ) P ( )
1week 14.06+ 5.77 97.26+ 30.48
4week 79.78+ 15.26 222.85+ 62.54
8week 380.27+ 180.05 1349.64+ 569.38*

* : Significant difference compared to control group (p<0.05).
Control ; Non—application of safflower seeds extract.
Experimental ; Application of safflower seeds extract.
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Figure 1. Effects of safflower seeds extract on
new bone formation by histomorphometry(O ?).
Control; Non—application of safflower seeds extract.
Experimental; Application of safflower seeds

, 48), (osseous regeneration)
(periodontal regeneration)
(Table 1, 2,
Photo 6-1, 6-2).

2.00 000 ooobbo oooooob o

O
1 (guided bone regeneration)
14.06+ 5.77 2,
97.26+ 30.48 2 , 4 49) 1970
79.78+ 1526 2, 222.85
+6254 2 , 8
380.27+ 180.05 2 1349.64+ ,
569.38 2 ,
12)
8
(p<0.05).
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. TGF-b
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b—carotene, adenosine bisphosphate,
tocopherol, cystine, lysine, methionine,
arginine, linoleic acid, Vitamine A, C, D

. b-—
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, adenosine bisphosphonate
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10-3g/ml

55)

bone—spe—

cific alkaline phosphatase

56) 44)

10-3g/ml
alkaline phosphatase

osteonectin

Hosny Sharawy®”  Goldner s Masson



Trichrome

4
1
, 8
35 ,
, 4
4
James
Jeffrey®  10%
critical size defect(CSD)
CSD 8mm
, 8mm
trephine bur ,
8mm 4
44)
1,4
1
4
8
v.od

303



Periodontol 2000 1: 9—15, 1993.
2. Heijl L., Heden G., Svr dstr m G.,
stgren A. : Enamel matrix deriva—
tive(EMDOGAIN ) in the treatment of
intrabony periodontal defects. J Clin

Periodontol 24: 705—-714, 1997.

3. Bowers G.M., Chardroff B., Carnevale
R. Mellonig J., Corio R., Emerson J.,
Stevens M., Romberg E. : Histologic
evaluation of new human attachment

1. apparatus formation in humans. Part I.
JPeriodontol 60: 664—674, 1989.

4. Brunsvold M.A., Mellonig J.T. : Bone

2. 1 4 grafts and periodontal regeneration.
, 8 Periodontol 2000 1: 80—91, 1993.

5. Lowenguth R.A., Blieden T.M. :

, Periodontal regeneration : root surface

4 demineralization. Periodontol 2000 1:

, 8 54-68, 1993.
6. Karring T., Nymans S., Gottlow J.,
Laurell L. : Development of the bio—
3. 4 logical concept of guided tissue
. regeneration—animal and human stud—
4. ies. Periodontol 2000 1: 26—35, 1993.
7. Lane J.M., Sandhu H.S. : Current
, 8 approaches to experimental bone
grafting. Orthop Clin North Am 18:
(p<0.05). 231-225, 1987.

8. Radell B.L., Cassingham R.J. : A clini—
cal evaluation of Proplast as a peri—
odontal implant material. J Periodontol
51: 110-155, 1980.

9.Fermin A., Carranza Jr. :
Reconstructive osseous surgery.
Clinical Periodontology, 8th Edition,

vi.Oodoo W.B. Saunders Company : 622—-639,

1996.
1. Caton J.G., Greenstein G. : Factors 10. Karring T., Lindhe J., Cortellini P. :
related to periodontal regeneration. Regenerative periodontal therapy.

304



Clinical Periodontology and Implant
Dentistry, 3rd Edition, Munksgaard :
597-646, 1998.

Schenk R.K. : Bone regeneration :
biologic basis. Guided Bone
Regeneration in Implant Dentistry, 1st
Edition, Quintessence : 49—100, 1994.

Mellonig J.T. : Alveolar bone
induction : autografts and allografts.
Dent Clin North Am 24: 719-737,
1980.

Barnett J.D., Mellonig J.T., Gray
J.L., Towle H.J. : Comparison of
freeze—dried bone allograft and porous
hydroxyapatite in human periodontal
defects. J Periodontol 60: 231-237,
1989.

Bowen J.A., Mellonig J.T., Gray
J.L., Towle H.T. : Comparison of
decalcified freeze—dried bone allograft
and porous particulate hydroxyapatite
in human periodontal osseus defects. J
Periodontol 60:647—654, 1989.

Bouchard P., Giovannoli J.L.,
Mattout C., Davarpanah M., Etienne D.
: Clinical evaluation of a bioabsorbable
regenerative material in mandibular
class Il furcation therapy. J Clin
Periodontol 24: 511-518, 1997.

Hammarstr m L. : Enamel matrix,
cementum development and regener—
ation. J Clin Periodontol 24: 658—-668,
1997.

Heijl L. : Periodontal regeneration
with enamel matrix derivative in one
human experimental defect. A case
report. J Clin Periodontol 24: 693—
696, 1997.

Lynch S.E., de Castilla G.R.,

11.

12.

13.

14.

15.

16.

17.

18.

305

Williams R.C. Kiritsy C.P., Howell T.H,,
Reddy M.S., Antoniades H.N. : The
effects of short—term application of a
combination of platelet—derived and
insulin—like growth factors onperi—
odontal wound healing. J Periodontol
62: 458-467, 1991.

Sigurdsson T.J., Tatakis D.N., Lee
M.B., Wikesjo U.M. : Peridontal
regenerative potential of space—pro—
viding expanded polytetrafluoroethyl—
ene membranes and recombinant
human bone morphogenetic proteins. J
Periodontol 66: 511-521, 1995.

Ripamonti U., Helitotis M., Van den
Heever B., Reddi A.H. : Bone morpho—
genetic proteins induce periodontal
regeneration in
baboons(Papioursinus). J Periodont
Res 29: 439—-445, 1994.

Chaput A., Krikorian K., Brion M.,
Labie C., Perrault M. : Action of
Insadol on the experimental parodon—
tolysis in hamsters. Rev Fr
Odontostomatol 18: 1145-1154,
1971.

Machuca G., Valencia S., Lacalle
J.R., Machuca C., Bullon P. : A clinical
assessment of the effectiveness of a
mouthwash based on triclosan and on
Zea Mays L. used as supplements to
brushing.Quintessence Int 28: 329—
335, 1997.

23. , , , ,
. : Zea Mays L.

19.

20.

21.

22.

21(2): 225-234,
1991.

24. , . 1 Ascorbic acid



Zea Mays L.
. 8(2): 6-23,
1988.
25, , , . . Zea Mays
L. (DENTADOL
)

19(1): 63—-69, 1989.

26. Fukuda H., Watanable K., Kudo Y. :
Some observation on the cardiovascu—
lar effects of 9—substituted berberine.
Chem Pharm Bull 18: 1299-1304,
1970.

27. .l Centella asiatica

26(3): 681-688,
1996.
28. , , ,
Lipopolysaccharide
IL-6
. 26(3):
641-653, 1996.
29. : , , ,

28(4): 545-557, 1998.

30. Osawa K., Matsumoto T., Yasuda
H., Kato T., Naito Y., Okuda K. : The
inhibitory effect of plant extracts on
the collagenolytic activity and
cytotoxicity of human gingival fibrob—
lasts by Porphyromonas gingivalis

crude enzyme. Bull Tokyo Dent Coll
32:1-7,1991.
31 , : ,

22(3): 515-526, 1992.
32. : : ,
Magnolol  Honokiol ,
, cytokine
. 23(1): 145-
158, 1993.
33. : , , ,

24(1): 144—154, 1994.
34, . , :

. 27(1): 165—
178, 1997.

35.  Wang X.M., Terasaki P.l., Loon J.
and Park M.S., Chia, D., Bernoco D.:
Detection of Lewis : Antigenic deter—
minants in Chinese medicinal herbs.
Vox Sang 45: 320—325, 1983.

36. XuG.Z., Cai W.M., Qin D.X., Yan
J.H., Wu X.L., Zhang H.X., Hu Y.H., Gu
X.Z. : Chinese herb" destagnation”
series | : Combination of radiation with
destagnation in the treatment of
nasopharyngeal carcinoma (NPC) : a
prospective randomized trial on 188
cases. Int J Radiat Oncol Biol Phys 16:
297-300, 1989.

37. Nast H.G., Katkhuda N., Tannir I. :



oodgog

Effects of fertilization and population rate—spacing on Safflower yield and other charac—
teristics. Agron J 70: 683—-685. 1978

38. , , - ,
4: 74, 1989.

39. , , ol cholesterol

. Korean J Phys Anthrop 11(1): 139-145, 1998.
40. , S . 45-70, 1998.
41. , : : :

27(3): 459-468, 1997.

42. , : :

. 28(3): 475-489,1998.
43. , , , , , :

28(4): 745-754, 1998.

44, : : , : :

. 28(4): 769-784, 1998.

45.  Dragoo M.R., Sullivan H.C. : A clinical and histological evaluation of autogenous illiac
bone grafts in humans. Part . Wound healing 2 to 8 months. J Periodontol 44: 599—-613,
1973.

46. Caffesse R.G., Smith B.A,, Castelle W.A., Nasjleti, C.E. : New attachment achieved
by guided tissue regeneration in beagle dogs. J Periodontol 59: 589—-594, 1988.

47.  McCulloch C.A. : Progenitor cell populations in the periodontal ligament of mice.
Anat Rec 211: 258—-262, 1985.

48.  Gottlow J., Nyman S., Karring T., Lindhe J. : New attachment formation as the result
of controlled tissue regenertion. J Clin Periodontol 11: 494—-503, 1984.

49. Graves D.T., Cochran D.L. : Periodontal regeneration with polypeptide growth fac—
tors. Curr Opin Periodontol 2: 178—186, 1994.

50. Riley E.H., Lane J.M., Urist M.R., Lyons K.M., Lieberman J.R. : Bone morphogenetic
protein—2 : biology and applications. Clin Orthop 324: 39—46, 1996.

51. Ekelund A., Brosjo O., Nilsson O.S. : Experimental induction of heterotopic bone.
Clin Orthop 263: 102—-112, 1991.

52.  Assoian R.K., Komoriya A., Meyers C.A., Miller D.M., Sporn M.B. : Transforming
growth factor—beta in human platelets. Identification of a major storage site, purification,
and characterization. J Biol Chem 258: 7155—7160, 1983.

53. Park C.K., Ishimi Y., Ohmura M., Yamaguchi M., Ikegami S. : Vitamin A and
carotenoids stimulate differentiation of mouse osteoblastic cells. J Nutr Sci
Vitaminol(Tokyo) 43: 281-296, 1997.

307



oooo(l)

Photo 1-1 Photo 1-2

Photo 2—-1 Photo 2—-2

Photo 3—-2

308



oooocn)

Photo 4-1 Photo 4-2

Photo 5—-1 Photo 5-2

Photo 6—1 Photo 6—2

309



54. Bell N.H., Johnson R.H. : Bisphosphonates in the treatment of osteoporosis.
Endocrine6: 203—-206, 1997.

55. , : : : ,

27(4): 698—704, 1998.
56. : :
31(6): 1049-1056, 1998.

57. Honsy M., Sharawy M. : Osteoinduction in young and old rats using demineralized
bone powder allografts. J Oral Maxillofac Surg 43:925-931, 1985.

58. James C.K., Jeffrey O.H. :Animal models in bone research. Bone Grafts and Bone
Substitutes 133—138, 1992.

310



Photo 1-1.

Microphotography of bone
remodeling according to healing
at 1 week on control groups
(Goldner's Masson—Trichrome
stain, x 100). Arrow indicates
prominent fibrous inflammatory
connective tissues.

Photo 1-2.

Microphotography of bone
remodeling according to healing
at 1 week on control groups
(Goldner's Masson—Trichrome
stain, x 100). Arrow indicates
prominent fibrous inflammatory
connective tissues.

Photo 2—-1.

Microphotography of bone
remodeling according to healing
at 1 week on safflower seeds
extract groups(Goldner's
Masson—Trichrome stain, x
100). Arrow indicates slight
osteaoblastic activity.

Photo 2—-2.

Microphotography of bone
remodeling according to healing
at 1 week on safflower seeds
extract groups(Goldner's
Masson—Trichrome stain, x
100). Arrow indicates new bone
formation.

Photo 3—1.

Microphotography of bone
remodeling according to healing
at 4 week on control groups
(Goldner's Masson—Trichrome
stain, x 100). Arrows indicate
dense connective tissues.

Photo 3-2.

Microphotography of bone
remodeling according to healing
at 4 week on control groups
(Goldner's Masson—Trichrome
stain, x 40). Arrows indicate
dense connective tissues.

Photo 4—1.
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Microphotography of bone
remodeling according to healing
at 4 week on safflower seeds
extract groups (Goldner's
Masson—Trichrome stain, x 40).
Arrows indicate new bone for—
mation.

Photo 4-2.

Microphotography of bone
remodeling according to healing
at 4 week on safflower seeds
extract groups (Goldner's
Masson—Trichrome stain, x 40).
Arrows indicate new bone for—
mation.

Photo 5—-1.

Microphotography of bone
remodeling according to healing
at 8 week on control groups
(Goldner's Masson—Trichrome
stain, x 100). Arrows indicate
hypo—maturated new bone for—
mation.

Photo 5-2.

Microphotography of bone
remodeling according to healing
at 8 week on control groups
(Goldner's Masson—Trichrome
stain, x 40). Arrow indicates
hypo—maturated new bone for—
mation.



Photo 6-—1.
Microphotography of bone
remodeling according to healing
at 8 week on safflower seeds
extract groups(Goldner's
Masson—Trichrome stain, x
100). Arrows indicate maturated
new bone formation including
bone marrow.

Photo 6-2.
Microphotography of bone
remodeling according to healing
at 8 week on safflower seeds
extract groups(Goldner's
Masson—Trichrome stain, x
100). Arrows indicate maturated
new bone formation including
dense bony tissues.

—Abstract—

Effects of Locally Applicated
Safflower Seeds Extract
on Bone Regeneration of Rat
Calvarial Defects

Doek—Kyu Kim, Sung—Woo Hong, Kyung—
Tae You, Jae—Jin Seo,
Heung—Shik Kim, Hyung—Keun You,
Hyung—Shik Shin
Department of Periodontology, College of
Dentistry, Wonkwang University

The ultimate goal of periodontal treatment
is the regeneration of periodontal tissues
which have been lost due to periodontal
disease. Recently, many natural medicines
have been studied for their potential of
anti—bacterial, anti—inflammatory and
regenerative effects in periodontal tissues.
Safflower seeds have been traditionally
used as a drug for treatment of fracture and
blood stasis in oriental medicine. The
objective of the present study is to examine
the biologic effects of safflower seeds
extract on bone formation and regeneration
of rat calvarial defects. The calvarial
defects were made with 8mm trephine bur
and extract of safflower seeds were placed
directly at these defects. 24 rats were
divided into control and experimental
groups, and each group was sacrificed at 1
week, 4 weeks and 8 weeks. To study a
histopathology related to bone regeneration,
Goldner's Masson Trichrome stain and his—
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tomorphologic measuring was done at each
weeks. In the early phase of bone healing,
less inflammatory infiltration and capillary
proliferation was found in experimental
group compared to control. Dense bony
tissues and matured bone structures in
defect areas were found in experimental
groups. And area of new bone formation
was significantly increased at 8 weeks in
experimental group. These results indicate
that direct local application of safflower
seeds extract reduces the early inflamma—
tory response and promotes the regenera—
tion of new bone in calvarial defects of rats.
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