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Table 1. Cell number of PDL cells cultured on dentin slices(Number/mm?2).

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Day 2 236527 31214892 3621626 338+73.6 310+54.3 304+68.8
Day7 308+55.4* 548+144.3 836+176.2 794+213.6 582%196.5 558+164.5
@ @
*, MeanstS.D.

(@: There were significant differences between Group 1(control) and each group(p<0.01).
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Figure 1, Cell number of PDL cells cultured on dentin slices(Number/mm?2),



Table 2, Protein Assay of PDL cells cultured on dentin slices(gg protein/mmg2)

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Day 2 4,22£0,55 4.6311.11 8.21%1.08 8.27%+1.17 7.20£0.91 7.15%0.58
@,0 @,0 0,0 @,
Day 7 6.32+1.70 7.91+1.93 12.41%2.07 11.20%1.51 9.62£1.64 9.20£1.84
@ @
* Means=£S.D.

(@: There were significant differences between Group 1(control) and each group(p<0.01).
(@: There were significant differences between Group 2(BMP) and each group(p<0.01).
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Figure 2, Protein Assay of PDL cells cultured on dentin slices(ug protein/mmg2),
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Table 3, ALP activity of PDL cells cultured on dentin slices(nmolPNP/min/ug protein),

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Day 2 34,4117 66,0£17.6 482113 4 52.8+11.7 44.4%10.5 48,682
@) O] O]
Day7 59.8%14.5 143.2123.8 74.6%16.6 12424256 76.4%20.3 83.81283
©) (@) @) @ ©) @)
* Means=£S.D.

(@: There were significant differences between Group 1(control) and each group(p<0.01).
(@: There were significant differences between Group 2(BMP) and each group(p<0.01).
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Figure 3, ALP activity of PDL cells cultured on dentin slices(nmolPNP/min/ugprotein).
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Table 4, Cell number of Osteoblasts cultured on dentin slices(Number/mmg2),

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Day 2 258140.8" 3064£52.7 4461555 436+47.7 398+58.9 396£60.7
@,0 @,0 @,0 @,0
Day 7 374%70.6 74211285 1062£164.2 984£157.7 782%+114.0 77211317
@ @,0 @ @ @
* Means=£S.D.

(®: There were significant differences between Group 1(control) and each group(p<0.01).
(@: There were significant differences between Group 2(BMP) and each group(p<0.01).
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Figure 4, Cell number of Osteoblasts cultured on dentin slices(Number/mm2),
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Table 5, Protein Assay of Osteoblasts cultured on dentin slices(ug protein/mm?),

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Day 2 5.67£0,92" 7.14%1.26 9.24%1.31 8.92%+1.16 8.20£1.40 8.42%1.21
©) @)
Day 7 6.78%+1.30 10,40%2,07 15.21+2.29 13.70£2.12 11.71£2.28 11.40£2.46
@) @) @)
* Means=£S.D.
(@: There were significant differences between Group 1(control) and each group(p<0.01).
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Table 6, ALP activity of Osteoblasts cultured on dentin slices(nmolPNP/min/ug protein)

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Day 2 50.8%9.5" 70.6£9.9 57.2%127 05.6£9.6 52.8%8.3 54.0£8.8
Day 7 80.2%+21.5 195.4£62.5 111.2%35.3 185146.0 104£39.6 162+41.9
@ @ @
*, Means®S D,

(@: There were significant differences between Group 1(control) and each group(p<0.01).
(@: There were significant differences between Group 2(BMP) and each group(p<0.01).
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Figure 8, SEM view of group 3 with periodontal lig-
ament cells two days after seeding(x400).
PDL cells are well attached to the etched
dentin surfaces and evenly distributed
through all the dentin surfaces, Fully
extended cell processes(*), exposed
dentinal tubules(arrow marks) can be

seen,

Figure 10, SEM view of group 5 with periodontal
ligament cells two days after seeding
(x400). Attached cells are narrow in
shape, and cell processes extensions
are limited, Exposed dentinal tubule
(arrow mark) can be seen.

Eepio| 28 & D32 dopie] mFF o
2 k. AlzAo] 5t Az
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3

Figure 9. SEM view of group 4 with osteoblasts two
days after seeding(x400). Almost all of the
dentin surfaces are covered with seeded
cells, The cells are in good shape and cell
processes are well extended, Dentinal
tubules(arrow marks) can be seen in the
picture, Left arrow mark indicates
obscure dentinal tubule which might be
due to BMP-2 treatment.

Figure 11, Sem view of group 6 with periodonal lig-
ament cells two days after seeding
(x400), Cell morphology is similar to Fig
10. Dentinal tubules(arrow marks) is
obscure in the picture,
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-Abstract-

Effect of Citric Acid and Tetracycline HCI Root Conditioning on
rhBMP-2 on Human Periodontal Ligament Fibroblast and
Osteoblast Cell

Jung-Min Shim!, Soo-Boo Han!, Yang-Jo Seol'?, Yong-Moo Lee!, Kyeong-Hwa Kim!, Seung-Beom Kye?,
Sang-Mook Choi!, Chong-Pyoung Chung!

Department of Periodontology and Dental Research Institute, College of Dentistry, Seoul National University
Department of Dentistry, College of Medicine, Sungkyunkwan University

The goal of periodontal treatment is predictable periodontal regeneration. But until now, many products
including GTR materials and growth factors are beyond of complete regeneration,

BMP can induce ectopic bone formation when implanted into sites such as rat muscle and can greatly
enhance healing of bony defects when applied exogenously. BMP can promote periodontal regeneration by
their ability to stimulate new bone and new cementum formation, But little is known about optimal conditions
required for the application, Root conditioning is used for bioactive root change so altered root surface pro-
vides a substrate that promotes chemotaxis, migration and attachment of peridontal cells encouraging connec-
tive attachment to the denuded root surface. The aim of this study is to investigate whether the acid condition-
ing change effect of thBMP-2 on human periodontal ligament cell and osteoblast cell line, 288 periodontally
involved root dentin slices are divided into 6 groups, each 48, 1)control, 2)treated with BMP, 3)treated with cit-
ric acid 4)treated with citric acid+BMP 5)treated with tetracycline 6)treated with TC+BMP, Each group was dev-
ided half, so 12 root dentin slices were seeded with periodontal ligament cells and 12 were seeded with
osteoblasts, At day 2 and 7, cell number, protein assay, ALP activity was measured. To investigate morphology
of cultured cells, SEM was employed. Statistical analysis was performed with SPSS 8.0 either t-test or ANOVA
test,

The results are ; Protein assay and cell number was slightly decreased in CA+BMP group compared to CA
group but it was not statistically significant and ALP activity was much more increased in CA+BMP group com-
pared to CA group so there was no statistically significance between BMP and CA+BMP group and statistically
significant compared to control group,

Cell number and protein assay was slightly increased in TC group and ALP activity was much less than BMP
group and CA group. Cell number and protein and ALP activity was not much increased in TC+BMP group.
TC group and TC+BMP group showed cell morphology change in SEM. This results suggested that application

of root surface with citric acid before BMP treatment might give better result in periodontal regeneration.

Key word : PDL cell, osteoblast, citric acid, tetracycline, attachment, proliferation, differentiation
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