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Evaluation of SDF-1 complex with CGF applied to canine dental-pulp-like tissue regeneration
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[Abstract] Objective - To evaluate the feasibility of immature permanent teeth pulp regeneration with a new method that utilizes the integration of
concentrated growth factor (CGF) as a scaffold and stromal cell-derived factor-1 (SDF-1). Methods - Canine dental pulp cells (DPC) were isolated and
cultured in vitro. Then the effects of SDF-1 and CGF were observed on DPC proliferation and differentiation. The pulpless model was established on the
beagle’s immature incisors which were divided into four groups: natural pulp (A), empty cannel (B), CGF-filling (C) and SDF-1/CGF-filling (D). After
10 weeks, specimens were checked by imaging examination, RT-PCR and histological observation. Results - CGF extraction (CGFe) induced DPC
proliferation while the combination of SDF-1 and CGFe enhanced this effect and also facilitated odontogenic and angiogenic differentiation of DPC.
According to imaging examination, the apex growth of all four groups was in varying degrees. RT-PCR indicated the expressions of odontogenesis and
angiogenesis related genes in group D were higher than those in group C. Besides, neonatal dentin and dental-pulp-like tissue were observed inside the

canal of both group C and D, while only cementum-like tissue existed around root apex of group B. Conclusion - SDF-1 plays an important role in driving

the process of pulp-like-tissue regeneration of immature permanent teeth by using CGF as an effective scaffold.

[Key words] immature permanent teeth; pulp regeneration; stromal cell-derived factor-1 (SDF-1); concentrated growth factor (CGF)
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H AL 519)751 (5'— 3)
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Ef TGCCACCCAGAAGACCGT
Rl GGATGACCTTGCCCACAGC
DMP-1
iE i) GTGCCCAAGATACCACCAGT
K1l CACCTCCTACCCAGTGTCC
psPP
i AAGTGGTGTCCTGCGTGAA
20 TTTCTGGCTTTCCTGTGACC
ALP
R GGCTGGAGATGGACAAGTTC
20 CTCGTTTCCCTGAGTCGTGT
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K AGATGTGACAAGCCCAGGCG
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WA A, AE AR, nﬁﬁﬂﬂ?ﬁ]%i%‘ oy AR
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Fig 1 Morphology and multi-linage differentiation staining of DPC
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3A); CGFe xf DPC F 2383 E M, H AW FREM:, /£
4.7 H, & 50%CGFe (537 5% DPC #4559 {2 i E
FEWHE (& 3B); {EHk)E LA SDF-1 (100 ng/mL)
Al SR X FRRHEME R, EoRiE Mk B CGFe 5 SDF-1 £
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(P=0.000) ; CGFe 21 5% 4155 7 H VEGF ik & 122 5
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¥ SDF-1 {fi HLER 12 Pl

A B C
o L0 5, Q%A P | @
=7 M 25 ng/mL SDF-1 *7 I 50% CGFe DD B 50% CGFe @
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3 SDF-1/CGF 34 REtEsE & 73 1L B9 220

Fig 3 Effects of SDF-1/CGF on cell proliferation and differentiation
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Fig 4 Controlled release of SDF-1 in SDF-1/CGF scaffold
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Fig 5 X-ray examination of beagle incisors before and 10 weeks after operation
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Fig 6 Expression level of related genes in odontogensis and angiogenesis
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P52 2110 % e ¢4 o1 SDF-1/CGF 4H 51 A 4H 404 VEGF Fiifh £
HEH (nestin) e HPEANNE R EMS M (& 8A, 8B),

e AL RIRFHELL (A2 Jo Ad pk G FkoR F AR, BEFRE A A R4
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(B2 th 3 T Son i L RE A S MR D 2, 2T (T ShoneT de S5 A 4120, B3 rhks
BN EPRREFEAL) s C.CGF 4] (C2 K C5 - ik R JE B A A A1
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Fig 7 Histological staining of groups of specimens
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#: A.VEGF £k (x200); B. nestin ik ( x400)
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Fig 8 Cells with positive expression of VEGF and nestin in group D
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PeRe, W fig W AERKEFERZ SR, ERKEFEM
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